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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non

Inte

The
ado

Atte

righ

s. ISO shall not be held responsible for identifying any or all such patent rights.

Fgovernmentar, m_laison with 1S0O,_alSo take part I the WOrK. SO collaborates closely with the
Intefnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Fnational Standards are drafted in accordance with the rules given in the ISO/IEC Dirgectives, Part 2.
main task of technical committees is to prepare International Standards. Draft Internationa] Standards
pbted by the technical committees are circulated to the member bodies fdr,Voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subjgct of patent

ISO[25964-2 was prepared by Technical Committee ISOAC 46, Information and documentation,

Subcommittee SC 9, Identification and description.

1SO]25964-1:2011, Clauses 1 to 13, correspond broadly to the content of ISO 2788:1986 and 1ISO
Thel remaining clauses of 1ISO 25964-1, and the whole of this part of ISO 25964, cover new

pre

1ISO| 25964 consists of the following parts, under-the general title Information and documentation
andl|interoperability with other vocabularies:

1ISO[25964-1 covers the development and maintenance of thesauri, both monolingual and
incliiding formats and protocols for data exchange.

Thig part of 1ISO 25964 covers interoperability between different thesauri and with other types g

VOC

1ISO[25964 covers development and maintenance of thesauri rather than how to use them in indsg

is c

iously covered in any International Standard.

Part 1: Thesauri for information retrieval

Part 2: Interoperability with other vocabularies

hbulary.

pvered By 1SO 999.

5964:1985.
ground not

— Thesauri

multilingual,

f structured

xing, which
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Introduction

The ability to identify and locate relevant information among vast collections and other resources is a major
and pressing challenge today, hence the need for semantic interoperability. To support this need, a variety of
web services and other tools are under active development, including (but not limited to):

registri

reposit

While regis
fundaments

schemas a
1ISO 25964.

The founda
of thesauri
Standard d
this reason
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Clauses 1 t
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Clauses 17
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component

recommendg
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Crosswj

BES Of vocabularies and metadata schemas,
bries of vocabularies and metadata schemas, and
alk services.

tries and repositories are outside the scope, this International Standard~provides guida
| to the establishment of crosswalk services. Typically these rely on mapping between diffe
nd vocabularies. Accordingly, inter-vocabulary mapping will be the principal focus of this pa

tion for discussion of interoperability is laid in ISO 25964-1, whichrdescribes the key characteri
and provides guidance on best practice. Unfortunately, however, a comparable Internati
bes not exist for the other types of vocabulary with which.athesaurus needs to interoperate.
this second part of ISO 25964 provides some elementary-description of other vocabularies s
ption schemes, subject heading schemes, etc., before making recommendations on map
bse and thesauri. It does not provide guidance onthe construction of vocabularies other

b 12 and Clauses 14 to 16 of this part of IS© 25964 deal with the principles and practicalitie
lity, especially mapping, that apply toxmost vocabularies and especially thesauri. Claus
ditional guidance for handling the pre-coerdinated classes that occur in classification schemes
ularies using the classification approach.

to 24 are each dedicated to_a different type of vocabulary. First priority is given to vocabulg
hmonly used for classifying oriindexing resources, namely classification schemes (including th
records management), (taxonomies, subject heading schemes and name authority |
ding their different purposes, terminologies, ontologies and synonym rings are also included. B
des a brief informative description of the vocabulary’s key characteristics, contrasting its seme
5 with those of a-thesaurus, so as to provide context for the interoperability requirements
ations that follow/
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Information and documentation — Thesauri and interoperability
with other vocabularies —

Part 2:
Int bili ith ofl bulari

1 [Scope
Thig part of ISO 25964 is applicable to thesauri and other types of vocabularyithat are commonly used for
information retrieval. It describes, compares and contrasts the elements and/features of these ocabularies

that| are implicated when interoperability is needed. It gives recommenhdations for the establighment and
maiptenance of mappings between multiple thesauri, or between thesauri~and other types of vocabularies.

2 [Normative references
The]| following referenced documents are indispensableZfor the application of this document{ For dated
refefences, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

1ISO[25964-1:2011, Information and documentation — Thesauri and interoperability with other vocabularies —
Part 1: Thesauri for information retrieval

3 |Terms and definitions

For the purposes of this document, the following terms and definitions apply.
31
arrjly
grouip of sibling conhcepts (3.17)

EXAMPLE

In thesfellowing, the sibling concepts outerwear and underwear form an array within the concept clothing.

clothing

outerwear

overcoats
underwear

3.2

associative relationship

relationship between a pair of concepts (3.17) that are not related hierarchically but share a strong semantic
connection

© 1SO 2013 — All rights reserved 1
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3.3
broader term
preferred term (3.62) representing a concept (3.17) that is broader than the one in question

NOTE The scope of the narrower concept falls completely within the scope of the broader. The relationship between
the two is commonly indicated with the tag BT. For more explanation see ISO 25964-1:2011, 10.2.1.

3.4
caption
text label of the class (3.10) represented by a notation (3.54) in a classification scheme (3.12)

NOTE caption Is read In _conjunction with 1ts hierarchical contexi. It does not need to be as complete. dr as
self-containef as a scope note or even a preferred term in a thesaurus. Captions are sometimes known as class headings
or class namgs.

3.5

category
concept (3|17) or group of similar or related concepts (3.17) used as a division or subdiyision in a taxonpmy
(3.83)

NOTE 1 Ih a classification scheme, such a group is normally called a class.

NOTE 2  This definition of category should not be confused with “fundamental categories”, discussed in
ISO 25964-1}2011 (for example in Clause 12) in the context of faceted classifications

3.6
category lgbel
text label representing a category (3.5) in a taxonomy (3.83)

NOTE The category label in a taxonomy is comparable to the caption in a classification scheme, and although a
category is often referred to as a node, a category label should ngt,be confused with a node label.

3.7
chain index
index to a $cheme that represents compound.concepts (3.17) by a string of pre-coordinated (3.60) tefms
(3.84), such as a classification scheme (3.12), in which entries are generated by successive left truncgtion
of strings of terms (3.84) representing complex concepts (3.17)

NOTE $ee the example in 17.2.4, Rigure 12.
3.8
characteristic of division

attribute by|which a concept (3.17) can be subdivided into an array (3.1) of narrower concepts (3.17) gach
having a digtinct value of\that attribute

cf. node label (3.52)

EXAMPLE

In the following, age group is the characteristic of division applied to the concept of people.

people
(people by age group)
children
youths
adults

3.9

citation order

order in which preferred terms (3.62) or notations (3.54) are combined in a pre-coordinate (3.60) indexing
(3.36) system or a classification scheme (3.12) to form strings representing complex concepts (3.17)

2 © ISO 2013 — Al rights reserved


https://standardsiso.com/api/?name=e986888e84edca3b48262514e971f6f9

ISO 25964-2:2013(E)

3.10

class

concept (3.17) or group of similar or related concepts (3.17) used as a division or subdivision in a
classification scheme (3.12)

NOTE Classes are the basic units of which a classification scheme is constructed. In a taxonomy, although this is a
type of classification scheme, they are generally known as categories (see 3.5). Occasionally they are described as
“nodes”, although they should not be confused with node labels. The term “class” has a different meaning in the context of
ontologies. See 21.2.2.

3.1
clajs-i'ﬁtatiuu
clagsifying
actiyity involving the components of grouping similar or related things together, separating dissimilar or
unre¢lated things, and arranging the resulting classes (3.10) in a logical and helpful sequence

3.12
clagsification scheme
schedule (3.67) of concepts (3.17) and pre-coordinated (3.60) combinations of‘concepts (3.17), arranged
by glassification (3.11)

NOTE A classification scheme often also includes an index.

3.13
collection
set pf information resources that can or could be accessed by:a structured vocabulary (3.74), whether the
items in the set are collected in one place or distributed overa’network

3.14
co:]|pound equivalence
a

relafionship between terms (3.84) or mapping (8'41) between concepts (3.17) in which one tefqm (3.84) or
concept (3.17) in one context is represented,by)two or more terms (3.84) or concepts (3.17) in arfother

3.15
CO}pound heading

preqcoordinated heading

subjject heading (3.76) formed-by.pre-coordination (3.60) of more than one term (3.84) into a stting

EXAMPLE

The single termsCBuddhism, Mass media and Religious aspects may be combined to form the compqund heading
Mass media =% Religious aspects — Buddhism.

31
compound:term
term (3¢84) that can be split morphologically into separate components

EXAMPLES

In English:
“copper mines” can be split into “copper” and “mines”
“lawnmowers” can be split into “lawns” and “mowers”

In French:
“mine de cuivre” can be split into “mine” and “cuivre”

“biodiversité” can be split into “biologie” and “diversité”

NOTE Compound terms can be multi-word terms, or can consist of only one word.

© 1SO 2013 — All rights reserved 3
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3.17
concept
unit of thought

NOTE Concepts can be expressed in a variety of different ways. They exist in the mind as abstract entities
independent of terms used to express them. They range from the very simple, e.g. “child”, to the very complex, e.g. “child
protection legislation”.

3.18
concept group
group of concepts (3.17) selected by some specified criterion, such as relevance to a particular subject area

3.19
controlled vocabulary
prescribed list of terms (3.84), headings or codes, each representing a concept (3.17)

NOTE Controlled vocabularies are designed for applications in which it is useful to identify eaéhConcept with|one
consistent Igbel, for example when classifying documents, indexing them and/or searching them: Thesauri, supject
heading schemes and name authority lists are examples of controlled vocabularies.

cf. terminology (3.85)

3.20
cross-lan?:Eage equivalence
equivalence relationship (3.28) between terms (3.84) representing the”same concept (3.17) in diffdrent
languages

3.21
crosswalk
table of mappings (3.41) between the concepts (3.17) in two or more structured vocabularies (3.74)

NOTE Crosswalks support the ability of search enginesto search effectively across heterogeneous databases.
3.22
data mode

abstract mqgdel that describes how data is represented and used

NOTE The data model in ISO 25964-1-provides a generic definition of thesaurus structure and semantics. It cah be
used as the basis for defining a database*model or an exchange format for thesauri.

3.23
differentiated mapping
mapping (3.40) methodelogy that aims to distinguish between different types and qualities of mapping (3§41)

NOTE Types of miapping that can be distinguished include equivalence, associative and hierarchical; equivalgnce
can be further subdivided into simple or compound, and the degree of equivalence can be marked to support fufther
distinctions a]( thé\time of use.

cf. undifferentiated mapping (3.88)

3.24

document

any resource that can be classified (3.11) or indexed in order that the data or information in it may be
retrieved

NOTE This definition refers not only to written and printed materials in paper or microform versions (for example,
conventional books, journals, diagrams, maps), but also to non-printed media such as machine-readable and digitized
records, internet and intranet resources, films, sound recordings, people and organizations as knowledge resources,
buildings, sites, monuments, three-dimensional objects or realia; and collections of such items or parts of such items.

4 © ISO 2013 — Al rights reserved
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3.25

entry term

lead-in term

term (3.84) provided in a controlled vocabulary (3.19), not for direct use in metadata (3.45), but for the
purpose of guiding the user to another term (3.84) which may be used as a category label (3.6), subject
heading (3.76) or preferred term (3.62)

NOTE Entry terms occurring in a thesaurus are generally known as non-preferred terms.

3.26
enumerative classification scheme

clagsificatiomscheme(3-+2)imwhich—att-the—ctasses(3-t0)avaitabteareexpticitty fisted-mthe] schedules
(3.6[7)

cf. gynthetic classification scheme (3.80)

3.2%
equivalence mapping
mapping (3.41) that states that the concept (3.17) in the target vocabulary (3!82) is considered identical in
scope to the concept (3.17) in the source vocabulary (3.72)

cf. gquivalence relationship (3.28)

equivalence relationship
relationship between two terms (3.84) in a thesaurus (3.86) that both represent the same concez[ (3.17)

NOTE In ordinary discourse, terms that are quasi-synonyms;may represent slightly different concepts. After inclusion
in the thesaurus, however, the equivalence relationship clarifies that both are regarded as representing the sgme concept.
Whgn two or more such terms are in the same language«within a monolingual or multilingual thesaurus, ofpe of them is
desipnated a preferred term and the other(s) as non-préferred term(s); when two or more such terms are in| the different
languages of a multilingual thesaurus, each of them-may be a preferred term in its own language respectiyely, and the
relafjonship is known as cross-language equivalence)

exchange format
maghine-readable format for representing information that is intended to facilitate exchange of the|information
between different applications

NOTE The exchange format’for a thesaurus often uses a markup language based on a standard quch as XML
(Extensible Markup Language), and is based on a data model for thesauri. While the data model provides a generic
desgription of thesaurus“structure and semantics, the exchange format expresses this in a formal language for the
purgose of exchanging-thesauri.

| Animals, mice, daffodils and bacteria could all be members of a living organisms facet. |

EXAMPLE 2

| Digging, writing and cooking could all be members of an actions facet. |

EXAMPLE 3

| Paris, the United Kingdom and the Alps could all be members of a places facet. |

© 1SO 2013 — All rights reserved 5
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NOTE Examples of high-level categories that can be used for grouping concepts into facets are: objects, materials,
agents, actions, places and times.

cf. node label (3.52)

3.31

faceted classification scheme
classification scheme in which concepts (3.17) are analysed into their constituent facets (3.30)

NOTE Schedules are compiled for each facet, and terms or notations from these are then combined according to

prescribed ru

les to express a complex concept. Some complex concepts are often enumerated explicitly in the schedules;

others can bgsynthesizedby theuser:

3.32

hierarchical relationship

relationship
the other

cf. broader|
NOTE §

3.33
homograp

one of two !:r more words that are written in the same way, but have different meanings

between a pair of concepts (3.17) of which one has a scope falling completely withinithe scoge of

term (3.3), narrower term (3.51)

everal different types of hierarchical relationship exist. For more explanation se€)lSO 25964-1:2011, 10.4.

EXAMPLE

In Engljsh:

The wqrd “bank” could refer to a financial institution or the\side of a river.

In French:

The wqrd “avocat” could refer to a lawyer or te_a fruit.
NOTE Homographs are sometimes.referred to as homonyms, although the latter term applies more broadly, s it
also includeq pairs of terms such ag*weights” and “waits” in English or “mer” and “meére” in French, which sound the same
although they are spelt differently:
3.34
identifier

set of symbols, usually alphanumeric, designating a concept (3.17) or a term (3.84) or another entity for

purposes of unique-identification within a determined context or resource, especially in a computer system or
network

NOTE A notation is sometimes used as an identifier.

3.35

index term

term (3.84) assigned to a document (3.24) in the process of indexing (3.36)

NOTE Sometimes index terms are referred to as indexing terms, as keywords or as tags, but the latter terms have

other meanings too. Preferred terms from a thesaurus are very often used as index terms.

© ISO 2013 — All rights reserved
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3.36

indexing

intellectual analysis of the subject (3.75) matter of a document (3.24) to identify the concepts (3.17)
represented in it, and allocation of the corresponding index terms (3.35) to allow the information to be
retrieved

NOTE The term “subject indexing” is often used for this activity, but as ISO 25964 does not deal with the indexing of
other elements such as authors or dates, “indexing” is sufficient. Indexing can be carried out by human users or by
automated agents.

ced, from a

hg and other

on that has

nting data in

map, verb
estgblish relationships between the concepts (3.17) of ene vocabulary and those of another

mapping, gerund (verbal noun)
progess of establishing relationships between the concepts (3.17) of one vocabulary and those of pnother

3.41

mapping, noun
(pr&iuct of mapping process) #€lationship between a concept (3.17) in one vocabulary and ohe or more
concepts (3.17) in another

NOTE 1 A mapping generally has a direction, as discussed in Clause 6.

NOTE 2  Exceptionally; a mapping may involve a combination of two or more target vocabularies, where ope or more of
themn act(s) as qualifier'to the other (see 8.3.4).

3.42
mappingcluster
coofdinated set of mappings (3.41) between the concepts (3.17) of three or more vocabularies

NOTE See examples of mapping clusters in 6.3 and 6.4. A mapping cluster is generally maintained and published
with a particular publishing or application objective. For example, a cluster of mappings between four different thesauri
might be maintained so that the user of any one of them can easily search document collections indexed with any of the
four.

3.43

markup
annotations or other type of encoding embedded in text, in conformity with a markup language (3.44)
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3.44

markup language

set of encoding conventions that can be used to provide instructions for the interpretation of a text, by the use
of annotations embedded in the text itself

NOTE The interpretation often concerns issues such as content, structure or rendering of the text. Widely used
examples include HTML (Hypertext Markup Language), which is largely concerned with presentation, and XML
(Extensible Markup Language), which addresses the structure of text.

3.45
metadata

data that igentify attributes of @ document (3724 typicaity used to support functions such as—tocation,

discovery, documentation, evaluation and/or selection
NOTE Rreferred terms or notations selected during the indexing process are commonly applied as metadata values.

3.46
microthesgurus
designated subset of a thesaurus (3.86) that is capable of functioning as a complete thesaurus (3.86)

3.47
monohieraychical structure
hierarchicallarrangement of concepts (3.17), in a thesaurus (3.86) or classification scheme (3.12), in which
each concépt (3.17) can have only one broader concept (3.17) at the leveliimmediately above

cf. polyhienarchical structure (3.58)

EXAMPLE

In a mpnohierarchical structure, the concept of pianos cannot be listed under keyboard instruments as well as
under gtringed instruments; a choice has to be made of one of these concepts to determine its placing.

3.48
multilingual thesaurus
thesaurus |(3.86) in which terms (3.84)\and relational structures are available in two or more nafural
languages

3.49
multi-word|term
term (3.84)|consisting of more'than one word

cf. compound term (3:16)

EXAMPLE

cost bgnéefit analysis

3.50
name authority list
controlled vocabulary (3.19) for use in naming particular entities consistently

NOTE The entities in question are unique individuals, such as Benjamin Disraeli, Kilimanjaro or the Bayeux Tapestry,
rather than classes such as politicians, mountains or embroideries. A name authority list may also be known as a name
authority file. In this part of ISO 25964, a name authority list is sometimes referred to simply as an authority list.
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3.51
narrower term
preferred term (3.62) representing a concept (3.17) which is narrower than the one in question

NOTE The scope of the narrower concept falls completely within the scope of the broader. The relationship between
the two is commonly indicated with the tag NT. For more explanation see ISO 25964-1:2011, 10.2.1.

3.52

node label

label inserted into a hierarchical or classified (3.11) display to show how the terms (3.84) have been
arranged

NOW’lE A node label is neither a preferred term nor a non-preferred term. It contains one of two |diffefent types of
infomation: either a) the name of a facet to which following terms belong; or b) the attribute or characteristic pf division by
whidgh an array of sibling concepts has been sorted or grouped. See examples in ISO 25964-1:2011, Clause 1[1.

3.53
non-preferred term
nontdescriptor

term (3.84) that is not assigned to documents (3.24) but is provided as an @ntry point in a thesaurus (3.86)
or index

cf. gntry term (3.25)

EXAMPLE

hounds
USE dogs

NOTE A non-preferred term is followed by a referénce to the appropriate preferred term or preferred terms.

3.54
notation

clags code
clags number
clagsmark
set pf symbols representing a'concept (3.17) or class (3.10) in a structured vocabulary (3.74), especially a
clagsification scheme (3-12)

EXAMPLES
Notation Source vocabulary Concept
07.04.4 ILO Thesaurus Fishery policy and development
622.342 2 Dewey Decimal Classification gold mining
373:3.016:51 Universal Decimal Classification mathematics curriculum in primary schools
SBSHXEFB BtissBibtiographic-Classification endangered-speciestaw
H40-H42 International Statistical Classification of Glaucoma
Diseases and Related Health Problems
NOTE Notation is sometimes used to sort and/or locate concepts in a pre-determined systematic order and,

optionally, to display how the components of complex concepts have been structured and grouped. A notation can provide
the link between alphabetical and systematic lists in a thesaurus. In the context of classification schemes, “concepts” are
often known as “subjects”, especially when they are complex as in the examples above.
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3.55

one-to-many mapping
mapping (3.41) in which a single concept (3.17) in one vocabulary is mapped (3.39) to a combination of two
or more concepts (3.17) in another vocabulary

NOTE

the other vocabulary.

3.56
one-to-one

mapping

This situation is different from one in which a concept has two or more independent mappings to concepts in

mapping (3.41) in which a single concept (3.17) in one vocabulary is mapped (3.39) to a single concept

(3.17)in an
NOTE 1 1
NOTE 2 |
other.

3.57
ontology

a formal, eX
NOTE 1
this part of
includes defi
use them fg
described in
3.58
polyhierarg
hierarchical

Dther vocabulary
he terms or notations used to label the concepts in the two vocabularies may or may not be identical)

is possible for a single concept to have two or more one-to-one mappings, if these are independent of

plicit specification of a shared conceptualization

his definition is attributable to Studer et al.*"], extending an earlier definition by Gruber!'®
SO 25964 because it is widely accepted in the ontology development community. An ontology typi
hitions of concepts and specified relationships between them, set Qut'in a formal way so that a machine
r reasoning. This definition excludes thesauri, classification schemes and other structured vocabul
his part of ISO 25964, even though these are sometimes deseribed as “lightweight ontologies”.

thical structure
arrangement of concepts (3.17), in a thesaurus (3.86) or classification scheme (3.12), in w|

each concépt (3.17) can have more than one broader.concept (3.17)

cf. monohigrarchical structure (3.47)

EXAMPLE

pach

, and is adopted in

Cally
can
hries

hich

In a po
as und

yhierarchical structure, organs.(musical instruments) could be listed under keyboard instruments as well
er wind instruments.

NOTE I
of the thesal
occurs.

h a polyhierarchicalystructure, a single concept can occur at more than one place in the hierarchical stru
rus. Its attributes-and relationships, and specifically its narrower and related terms, are the same where

3.59

post-coor«lination

combinatio

of preferred terms (3.62) of a controlled vocabulary (3.19) at the time of searching

ture
er it

cf. pre-coordination (3.60)

EXAMPLE

The post-coordinated search expression “microwaves AND radiation” can be used to retrieve documents on
microwave radiation, when these have been indexed under the separate terms “microwaves” and “radiation”
rather than a compound term.

10
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3.60

pre-coordination

combination of concepts (3.17), classes (3.10) or terms (3.84) of a controlled vocabulary (3.19) at the time
of its construction or at the time of using it for indexing (3.36) or classification (3.11)

cf. post-coordination (3.59)

EXAMPLE 1

The class “general theory”, when placed within the broader class “music”, refers only to the pre-coordinated
subject “theory of music” and not to theory in general.

EXAMPLE 2

The pre-coordinated string “cardboard — recycling” might appear in a subject heading scheme, pr if not
enumerated there, it might be synthesized by an indexer when needed for a particular dogecument.

3.61
pre¢ision
measure of retrieval performance defined by R/T, where R is the number of relevant items retrieded and T is
the fotal number of items retrieved from the same collection (3.13)

3.62
preferred term

descgriptor

term (3.84) used to represent a concept (3.17) when.indexing (3.36)

cf. non-preferred term (3.53)
NOTE A preferred term is usually a noun ernoun phrase.

3.63
protocol
conyention that defines the syntax,” semantics and synchronization of the communication process between
two|computers in order to enable-a particular service

3.64
quasi-synonym
neaf-synonym
one| of two or mére-terms (3.84) whose meanings are generally regarded as different in ordinary usage but
whi¢h may be-treated as labels for the same concept (3.17), in a given controlled vocabulary (3.[19)

EXAMPLES

i dicardara
TSt STCoTaroOTratTs

earthquakes, earth tremors

3.65

recall

measure of retrieval performance defined by R/N, where R is the number of relevant items retrieved and N is
the total number of relevant items in the collection (3.13)
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3.66

related term

preferred term (3.62) representing a concept (3.17) which has an associative relationship (3.2) with the
one in question

NOTE The relationship between related terms is commonly indicated with the tag RT. For more explanation, see
ISO 25964-1:2011, 10.3.

3.67

schedule
terms (3.84), notations (3.54), captions (3.4), cross-references and scope notes (3.68) set out to exhibit the
content and-straeture-of-a-struetured-voecabiary (374

3.68
scope nhotg
note that defines or clarifies the semantic boundaries of a concept (3.17) as it is used in the’structyred
vocabulary (3.74)

NOTE A term used to label a concept can have several meanings in normal usage. A scope’note is used to regtrict
the concept o only one of those meanings, and where necessary refers to other concepts that are included or exclyided
from the scope of the concept being clarified.

3.69
search term
term (3.84)|forming all or part of a search query

NOTE Ih the context of ISO 25964, search terms are usually drawn from\a“controlled vocabulary.

3.70
search thegaurus
vocabulary fintended to assist searching even though it.has'not been used to index (3.36) the documents
(3.24) being searched

NOTE $earch thesauri are designed to facilitate choice of terms and/or expansion of search expressions to indlude
terms for brgader, narrower or related concepts, as wel’as synonyms. Optionally, a thesaurus complying with this part of
ISO 25964 cn be used as a search thesaurus.

3.7
source language
language sérving as a starting point.in-translation or in a search for term (3.84) equivalents

3.72
source vodabulary
vocabulary [that serves_as—a starting point when seeking a corresponding term (3.84) or concept (3.17
another vogabulary

4

~
5.

3.73
specificity
capability o

NOTE For more explanation see the discussion of specificity in ISO 25964-1:2011, 8.4, and other places.

3.74

structured vocabulary

organized set of terms (3.84), headings or codes representing concepts (3.17) and their inter-relationships,
which can be used to support information retrieval (3.37)

NOTE A structured vocabulary can also be used for other purposes. In the context of information retrieval, the

vocabulary needs to be accompanied by rules for how to apply the terms. Various types of structured vocabulary are
discussed in this part of ISO 25964, including classification schemes, subject heading schemes, etc.
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3.75
subject
concept (3.17) or combination of concepts (3.17) dealt with in a document (3.24) or occurring in discourse

3.76
subject heading
term (3.84) or pre-coordinated string of terms (3.84), drawn from a subject heading scheme (3.77)

3.77

subject heading scheme
subject heading language
sublect heading list

SHL
stryctured vocabulary (3.74) comprising terms (3.84) available for subject indexing (3:36), plus rules for
conjbining them into pre-coordinated strings of terms (3.84) where necessary

2;(7nttonym

one|of two or more terms (3.84) denoting the same concept (3.17)

EXAMPLES

In English:

guarantees, warranties

heart attack, myocardial infarction
HIV, human immunodeficiency virus

In French:
schiste, phyllade
VIH, virus de l'immunodéficience humaine

crise cardiaque, infarctus du myocarde

NOTE Abbreviations and their full forms\¢can be treated as synonyms.

3.74
synpnym ring
set jof synonymous or almost synonymous terms (3.84), any of which can be used to refer to |a particular
concept (3.17)

EXAMPLE

stream; rivérybrook; beck; burn

hetic classification scheme

- (3.10) from
lists of simpler classes (3.10)

cf. enumerative classification scheme (3.26)

3.81
target language
language providing a translation or an equivalent for a term (3.84) existing in a source language (3.71)

3.82

target vocabulary

vocabulary in which a term (3.84) or concept (3.17) is sought corresponding to an existing term (3.84) or
concept (3.17) in a source vocabulary (3.72)
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3.83

taxonomy

scheme of categories (3.5) and subcategories that can be used to sort and otherwise organize items of
knowledge or information

NOTE Taxonomies range from the very simple to the very complex. In the simplest taxonomies the categories are
not necessarily divided into subcategories, while in the complex ones multiple hierarchical levels can be found. Other
features too can be present, such as all the thesaurus features described in ISO 25964-1, and/or the features commonly
found in classification schemes. Outside of this International Standard, the term is often used loosely to refer to any type of
structured vocabulary.

3.84
term
word or phrase used to label a concept (3.17)

EXAMPLES

school
school funiform
costs df schooling

teachirg

NOTE Thesaurus terms can be either preferred terms or non-preferred terms:

3.85
terminolo
set of desighations belonging to one special language

[ISO 1087-1:2000, definition 3.5.1]

NOTE he term “special language” is defined in ISO 1087 to mean a “language used in a subject field|and
characterized by the use of specific linguistic means.lef expression”; while a “designation” is defined therein &s a
“representatipn of a concept by a sign which denotes.it’:

3.86

thesaurus
controlled [(3.19) and structured vocabulary (3.74) in which concepts (3.17) are represented by tefms
(3.84), organized so that relationships between concepts (3.17) are made explicit, and preferred tefms
(3.62) are accompanied by lead<in-entries for synonyms (3.78) or quasi-synonyms (3.64)

NOTE The purpose of adhesaurus is to guide both the indexer and the searcher to select the same preferred term or
combination |of preferred termiS to represent a given subject. For this reason a thesaurus is optimized for human
navigability gnd terminological coverage of a domain.

3.87
top term

preferred term (3.62) representing a concept (3.17) that has no broader concept (3.17) in the thesaurus
(3.86)

NOTE Sometimes indicated by the abbreviation TT.

3.88

undifferentiated mapping

mapping (3.40) methodology that does not distinguish between different types of mapping (3.40), nor
indicate different degrees of equivalence

cf. differentiated mapping (3.23)
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3.89
vocabulary control

management of a vocabulary in order to disambiguate and constrain the form of the terms (3.84) and limit the

number of concepts (3.17) and terms (3.84) available for indexing (3.36)

NOTE

Control is achieved by distinguishing between homographs, so that each one has just one meaning, and by

picking out from a set of synonyms or quasi-synonyms the one which is to be preferred for use in indexing. The purpose of
these restrictions is to increase the likelihood of indexers and searchers choosing the same term to label a particular

concept.

4 S bol bl iati | otl "
Forthe purposes of this part of ISO 25964, the symbols, abbreviations and conventions in ISO 25
Clalise 3 apply. Additional tags and symbols are set out in Table 1. The alpha-2 language
1ISO|639-1 are also used in this International Standard.

In spme examples, labels such as “VOC1” and “VOC2” are used to signify “Vocabulary 1”, “Vocabd
To
lang

left,

ndicate the direction of a mapping statement, one option is to use an(arrow explicitly. Alte
uages that are customarily read from left to right, the source vocabulary)concept should be sk
followed by the appropriate tag(s) from Table 1, followed by the target concept(s).

Table 1 — Additional abbreviations and symhols used in mappings

D64-1:2011,
codes from
lary 27, etc.

Fnatively, in
own on the

ymbol Meaning

EQ Equivalence; the term that follows the tag is the preferred term in a target vocabulary that is clos

meaning to the preferred term preceding the tag;.from the source vocabulary.

est in

This symbol (an equals sign, Unicode character U+003D) should be used in conjunction with
abbreviation to indicate that the mapping-is exact. Specifically, “=EQ” signifies exact equivalenc

a mapping

b

This symbol (a tilde, Unicode character U+007E) should be used in conjunction with a mapping
to indicate that the mapping is inexact. Specifically, “~EQ” signifies inexact equivalence.

abbreviation

BM Broader mapping; the term that follows the tag represents a concept having a wider meaning.

NM Narrower mapping; the.term that follows the tag refers to a concept with a more specific meanin

0.

Related mapping; the-term that follows the tag labels an associated concept, but is not a synony

RM
synonym, a broaderterm or a narrower term.

m, a quasi-

| This symbal{Aa vertical bar or “pipe line”, Unicode character U+007C), is shown between
preferred derms from a target vocabulary, the scopes of which, in sum, best cover the scope
preferred term in the source vocabulary. Each of the target concepts represents part of the
source-concept. When converting index terms, all the target vocabulary preferred terms shoul
to~a’record indexed with the source vocabulary term. When converting search statementg
vocabulary preferred terms should be combined with Boolean OR.

EXAMPLE

Source vocabulary Target vocabulary

WO or more
bf a broader
cope of the
l be applied
, the target

Livestock sheep | cattle | pigs | poultry

This symbol (a plus sign, Unicode character U+002B) is shown between two or more preferred terms from a
target vocabulary that are used in conjunction to represent a compound concept in the source vocabulary.
Each of the target concepts represents an aspect of the source concept. When converting index terms, all
the target vocabulary preferred terms should be applied to a record indexed with the source vocabulary
term. When converting search statements, the target vocabulary preferred terms should be combined with
Boolean AND.

EXAMPLE
Source vocabulary Target vocabulary

women + executives

women executives
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5 Obijectives and identification

51 Obje

During info

ctives of interoperability and mapping

rmation retrieval,

the principal aim of interoperability between vocabularies is to enable an

expression formulated using one vocabulary to be converted to (or supplemented by) a corresponding
expression in one or more other vocabularies. This applies whether or not the vocabularies use the same
natural language. The expression in question may be either a search query or part of the metadata associated
with a document. In both cases, mapping is the key step. If each of the concepts in Vocabulary A has been
mapped to the corresponding concept(s) in Vocabulary B, it becomes possible to interchange (or augment)

aor—idaptifiora _ranracantina tha ~opnoaant s Aok aof tha voecabulariac At _thao \amor leina o

the terms
interoperab

H Pt 3
TOCT eSS ToPTreoCttg— o COmCC Pt oot O triT

lity is enabled by establishing inter-concept mappings, particularly equivalence, for‘w

ot YoCapHateS—At—the—wWorkH 9 14

guidance and recommendations are given in Clauses 7 to 13.

NOTE A
multiple voc3
restricting no

5.2 Iden
For all type
although th
“categories’
of these.

Table 2 sh
Statements
are intende
identifiers.

vel,
hich

nother aspect of interoperability is enhancement of the vocabulary tools through activities such as meiging

bularies or using portions of one to extend another. This International Standard should net\be interprete
vel forms of interoperability that could emerge.

ifying the elements to be mapped

5 of vocabulary, mappings aim to show relationships between concepts in different vocabula
e concepts are generally known as “classes” in the context/of-a classification scheme,
in the case of a taxonomy. This International Standard often dses the term “concept” to take i

bws the principal elements that are used to represent.Concepts in different vocabulary ty
of mappings should use these elements when intended for human readers. But when mapp
d for manipulation by computer, the concepts should'instead be represented by unique, persis

Table 2 — Human-readable elements used to represent
concepts in"mapping statements

Vocabulary type Concepts represented by:

¢

hesaurus Preferred terms

lassification scheme Notations

Taxonomy Category labels or notations (see Note)

$ubject heading scheme Headings

Name authorityist Names

Ontology Labels

Terminglogy Terms or other types of designation

NQTE Different styles of concept representation are used by different taxonomies. Where there is no

d as

ries,
and
h all

Des.
ngs
tent

n

otation-or uniaue-identifiar and the -catagonslabeals arg not uniaug it is nsually ngcgscary to sngll agut thg
1 Ty 1 7 Y P4 Lid

whole hierarchical path to specify a given concept uniquely.

6 Structural models for mapping across vocabularies

6.1

General

This clause deals with the overall models within which equivalence and other mappings should be managed.
Three basic models are described in 6.2, 6.3 and 6.4, and an alternative approach in 6.5. Management of the

mappings d

16

ata is discussed in Clause 15.
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Model 1: Structural unity
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In the structural unity model, all of the participating vocabularies share exactly the same structure of
hierarchical and associative relationships between concepts. The structure may be represented or expressed
in any number of different languages, notations or coding systems. The data model in ISO 25964-1:2011,
Clause 15, illustrates structural unity as applied to a symmetrical multilingual thesaurus and discussed in
ISO 25964-1, 9.1. The structural simplicity of this model makes it both feasible and desirable to manage all the
concepts, terms, notations, captions and relationships between them within one system.

NOTE

other models. Some applications call for Model 1 to be applied in combination with other models.

6.3

The
stru
vocC
sho
moq
to e
othd

Figu
The
arrg
dou
mor
1 sh

To feduce the amount of mapping work, sometimes mappings in one direction only are establishg

con
sing

Model 1 does not usually involve mapping, but is included for comprehensiveness and for comparison with the

Model 2: Direct-linked

direct-linked model addresses linkages between two or more vocabularies that do |not shar
cture. As well as differing in scope, language and structure, the vocabularies mayxinclude ot
hbulary (classification scheme, name authority list, etc.) as well as one or moréthesauri. Dire
ld be established between the concepts of each vocabulary and those of,each other voca
el may be extended to any number of vocabularies, by establishing direct-mappings from each
ach other one. Any one of the vocabularies may then be used to search-any collection index
r one of the vocabularies.

re 1 illustrates the mappings that are needed to handle four y@€abularies, using the direct-lir
boxes represent the concepts in the four vocabularies, respectively. The mappings are rep

ble-headed arrows, indicating that the mappings are intended to work in both directions. To d
e accurately, each double-headed arrow represents aair of mappings, one in each direction.
ows a total of 12 sets of mappings, presented in six.pairs.

bersion of index terms or search terms in one direction only. One-way mappings would be rep
le-headed arrows in the same basic modek.

Voc A Voc B

Voc C Voc D

e the same
her types of
t mappings
bulary. This
vocabulary
ed with any

ked model.
esented by

ws between the concepts. Each arrow has a direction. Forsimplicity, Figure 1 shows all the nhappings as

escribe this
hus Figure

d, enabling
resented by

6.4

Figure 1 — Model 2 (direct-linked) as applied to four vocabularies

Model 3: Hub structure

Instead of establishing direct mappings between each pair of vocabularies, it is often convenient to designate
one vocabulary as a “hub”, or comprehensive structure to which each of the other vocabularies is mapped.
Figure 2 shows Model 3, in which vocabulary B serves as hub and the others as “satellites”.
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Using this model, each concept in the hub vocabulary should be mapped to the corresponding concept(s) in

the other vocabularies, and vice versa. In the same style as for Model 2, double-headed arrows indi
mappings in both directions.

Voc A

cate

Voc b

Voc C Voc D

Figure 2 — Model 3 (hub model) as applied to four vocabularies

This model jenables the hub vocabulary to be used for searching any of the resources indexed with any of
satellite vogabularies, either by conversion of search queries or by conversion of index terms. Similarly,
index term| or a search term drawn from any of the satellite vocabularies can be converted to
correspond|ng term(s) in the hub vocabulary. A third possibility is to apply two conversions sequentially|
example from Voc A to Voc B, and then from Voc B to Voc\D. When both steps involve exact, sir
equivalencg (see Clause 8 and 11.2), sequential mapping gives“entirely acceptable results. But if the first
involves compound equivalence, or if two inexact mappings are applied in sequence, the quality of the rg
is unpredictpble.

To achieve |good quality mappings for the entire scope of the satellite vocabularies, the hub vocabulary neg
to incorporate all the concepts present in all the satellites. When there is not a vocabulary of sufficient sg
and specifi¢ity among those to be mapped, ittmay be necessary to construct a new hub vocabulary to n
the need. Alternatively, one of the originakvocabularies may serve as hub if it is first extended to match
combined stope and depth of all the others.

For some gpplications, two-way mappings are not necessary. Figure 3 shows two variations on Model
which mapgings apply in one difegtion only.

— The variation on‘the left would allow a user of Vocabulary Q to search resources indexed

the
an
the
for
nple
Step
sult

eds
ope
heet
the

B, in

Wwith

VQgcabularies P,<R or S. Alternatively, if the mappings in it were used to convert the metadata of
resources indexed with Vocabulary Q, users of Vocabularies P, R and S would be enabled to se
th@se resources.

arch

xed

resources.

In neither case is it possible to convert terms from any one of the satellite vocabularies to any of the others
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Voc P Voc W

Voc Q VocX

6.5

Moq
unn
con
dist

VocR Voc S VocY VocZ

Figure 3 — Two variations on Model 3, with one-way mappings

Selective mapping

els 1, 2 and 3 all require significant work to build and maintain. For-Some applications, hg
bcessary to map the vocabularies comprehensively. One alternative)is to establish mappings
Cepts that have been used or are likely to be used within the application in question. Two c3
nguished:

When overlap is small

If there are relatively few concepts common textwo or more vocabularies, only a limiteg
mappings can and should be established. See'Figure 4.

Voc P Selective mapping
in area of overla
S)\/ p
Voc Q

Figure 4= Selective mapping where vocabulary overlap is small

Mapping from anfindex or catalogue

wever, it is
only for the
ses can be

number of

An approach that is often found convenient is to establish mappings for the headings
notations) that occur in an index or catalogue of the collection(s) involved in the applicatior
approdch, the index or catalogue is treated as a sub-vocabulary derived from the full ve
vacabulary. This reduces the initial mapping effort, but can increase updating mainten

or terms or
. Using this
rsion of the
ance when

changes are made in the collection. Figure 5 illustrates the approach when applied to a calfalogue.

Vocabulary
A Catalogue X
indexing| (Subsetofconcepts | an5in
—g; from vocabulary A ppis Vocat};ulary
that have been used
. to index collection X)
Collection
X

Figure 5 — Mapping between catalogue entries and a vocabulary
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When a catalogue or index is used as the basis of mapping to more than one other vocabulary, it may
be treated as the hub vocabulary in Model 3. Typically the mappings will enable conversion in one
direction only, from the hub to the satellites.

6.6 Choosing among the options
The three structural models have been enumerated separately but in real applications combinations of them
often occur and the boundaries might be blurred. At the start of any mapping project, it is important to clarify

which model or combination of models will be used, with particular attention to the direction of the mappings.

In choosing among the options, the following factors should be borne in mind.

a) The StI'IIICtUI’a| unity model (Model 1) is most applicable when a new thesaurus is being prepared for uge in
more than one language, as described in ISO 25964-1. The absence of an existing indexed collegtion
makes [t easier to give each language equal status.

b) Models| 2 and 3 are appropriate for the reconciliation of vocabularies that have been“independently
develoged and/or have already been applied to collections. Model 2 is applicable particularly when there
are only two or three such vocabularies.

c) Model 2 is more powerful than Model 3 if direct interoperability between all pairs-of vocabularies is nedded
becauseg it avoids sequential mapping. However, direct interoperability between the satellite vocabulgries
is not always needed. And the maintenance costs for Model 2 tend to be, higher.

d) Between any pair of vocabularies, the mapping quality that can be. achieved is best when the tdrget
vocabulary has equal specificity as well as the same breadth of covérage as the source vocabulary. (The
mapping examples in 16.2 illustrate the difficulty when a target vocabulary is sparse in the subject area
requiredl.)

e) As a consequence of d), a vocabulary chosen or built as_hub should be rich in the required subject arda(s),
at all Igvels. (That is to say, it needs to have at least equal specificity as well as the same breadth of
coverage, as all of the satellite vocabularies combined®)

f) Among|a group of vocabularies to be mapped, if one of them has significantly less specificity than| the
others, |relatively few equivalence mappings(will be possible. The more specific concepts in the gther
vocabularies can only be mapped hierarchically or associatively to the relatively generic concepts in| the
first. (Sge Clauses 7 to 10 for a discussion of the different types of mapping.)

g) If a multilingual thesaurus includessome non-symmetrical structures, a hybrid approach may be adogted.
Model 1 should be used wherever possible, but Model 2 may be adopted when it proves impossible to
establish one-to-one equivalence across languages.

h) Selectiye mapping based-en an index or catalogue, as described in 6.5, has limited application. It may be
less expensive to implement, but supports mappings for a particular application in one direction ¢nly.
Since the index lacks¢some of the concepts and relationships in the vocabulary from which it was derijed,
the semantic structure of the vocabulary becomes incomplete and thus unavailable as a support for the
mapping work.orfor the application of the mappings.

7 Types-ef-mapping
7.1 General

When relationships are established across vocabularies, they are usually known as mappings. In principle,
any type of relationship may be defined and applied as a mapping. In practice, the mappings likely to be
useful are determined by the types of vocabulary to be linked. Between thesauri, the three main types of
mapping to consider are equivalence, hierarchical and associative (exactly analogous to the relationships
used internally within any thesaurus). Of these, equivalence is the type most commonly needed. Additional
relationship types may be considered if another vocabulary type is involved, especially an ontology.
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The three main mapping types, and their subdivisions, are described in Clauses 8 to 10. Clause 12 shows
how they are used when mapping between thesauri. Clause 13 deals with the more complex case where one
of the vocabularies to be mapped is a pre-coordinate scheme such as a classification scheme or subject
heading scheme.

8 Equivalence mappings

8.1 General

Equivatence shoutd be established-when matching concepts are found i two or more different vpcabularies.
Unlike the establishment of equivalence between two terms in a single monolingual thesaurus, Where one of
them is designated the preferred term while the other is designated a non-preferred | term (see
1ISO|25964-1:2011, Clause 9), in the context of cross-vocabulary equivalence the mapping |is between
congepts and there is no difference of status between the concepts or between the/preferrgd terms or
notations representing them. The tag “EQ” should be used to indicate equivalence in(lmapping stat¢ments.

Typjcally the vocabularies include different selections of concepts and develop,these to differegnt levels of
spegificity. Hence several different equivalence situations can arise, with _different solutions as described in
subglauses 8.2 to 11.

8.2| Simple equivalence

In the ideal situation, the target vocabulary contains a concept identical in scope to the concept irl the source
vocabulary. A one-to-one equivalence mapping may immediately be established between the concgpts.

EXAMPLES
Vocabulary 1 Vocabulary 2
mobile phones cell phones
aubergines egg-plants

The| mapping is conventionally expressed in the following format: “mobile phones EQ cell phones”.

If more than two vocabularies are under consideration, the mapping statement may need to| distinguish
between them. Clause-16 shows how this should be done in displays for human readers.

Very often the préeferred terms for the matching concepts are identical, in which case a mapping statement
such as: “disiwashers EQ dishwashers” is appropriate.

The| converse does not always apply. Identical preferred terms in two different vocabularies shpuld not be
accepted as equivalents without checking the underlying concepts. For example, the preferred term
“operations Toutdtrave different meanings ima mititary thesaurosand=a medicat thesaurus:

Even when the contexts are similar, there can be subtle differences of scope. For example, the concept
labelled “teachers” in one vocabulary might include teaching staff at universities as well as schools, whereas
another vocabulary might limit the scope of “teachers” to schoolteachers, and provide a separate concept
labelled “lecturers” for teaching staff at universities. Similarly the term “public schools” has a very different
meaning for American and British contexts, because the educational systems of these countries are differently
organized. Where identical terms are found in different vocabularies, an equivalence mapping should be
established only if the underlying concepts are judged equivalent.

NOTE Further examples of equivalence, including situations where different degrees of equivalence apply, are given
in Clause 11.
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8.3 Compound equivalence

8.3.1 General

A complex concept that is included in one vocabulary with just one preferred term may be represented in
another vocabulary by a combination of two or more concepts/terms.

EXAMPLES

Vocabulary 1 Vocabulary 2

genetidally modified wheat genefic modification
wheat

inland yaterways rivers
canals

fossil fyiels coal
petroleum oil
natural gas

In such cgses a compound equivalence mapping (also known as one-to-many equivalence) may| be
established|between the concepts. The mapping generally applies in one direction only.

Two distinct types of compound equivalence are commonly found, known,/as “intersecting” and “cumulafive”
respectively.

8.3.2 Intefsecting compound equivalence (EQ +)

The intersecting compound equivalence mapping type getsiits name because it can be represented inl set
theory as the intersection of two or more sets. Figure 6 illustrates the first of the following examples.

EXAMPLES

Vocablary 1 Vocabulary 2

womer| executives women
executives

genetidally modified wheat genetic-modification
wheat

abused children children
abuse

rail pagsenger safety railways
passengers
safety

Intersecting compound equivalence mappings are not reversible. For example, if “women” and “executiyes”
coexist in tle metadata of a single document, the combination should not be mapped automatically to “women
executives”| since the document might instead deal with relationships between male executives and dther
women.

The use of some examples of compound equivalence is illustrated in 12.3.
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A s

formpat: “women executives EQ women + executives”

If th
may
indg
8.3.

The

women executives

Figure 6 — The set of women who are also executives is
the subset shown at the intersection of the two larger sets

fatement of intersecting compound equivalence should be conventionallyVexpressed in th

e mappings will be used only for conversion of search expressions, the 'symbol “+” in mapping
be replaced by the Boolean operator “AND”. Boolean operators do not apply in the context
x terms. See 12.3 for examples of how mappings are used in infgrmation retrieval.

B Cumulative compound equivalence (EQ |)

cumulative compound equivalence mapping type.applies when a complex concept in one

e following
statements

of mapping

vocabulary
set theory.

corresponds to the sum of two or more concepts in anether. Figure 7 shows its representation in
Note that the simpler concepts do not necessarily-overlap, but they will add up to the whole of the complex
congept.
EXAMPLES
Vocabulary 1 Vocahulary 2
inland waterways rivers
canals
hosiery stockings
socks
woody plants trees
shrubs
fossil fuels coal
petroleum oil
natural gas

Cu

hulative compound eauivalence manninas-should not be used in the reverse direction \with
Lad b Ll o J

t checking

whether another mapping would be more suitable. For example, in Vocabulary 1 the concept “inland
waterways” might have narrower concepts “rivers” and “canals”. In this case, “rivers” and “canals” in

Voc

The

abulary 2 should be mapped to their simple equivalents, in preference to the broader concept.

use of some examples of compound equivalence is illustrated in 12.3.
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Y

NOTE )
other bodies
available do

A statemen

“inland watgrways EQ rivers | canals”

If the mapp
may be req

index terms|.

8.3.4 Compound equivalence involving a combination.of target vocabularies

A special ¢
concepts i
vocabulary
this unusug
which one ¢
vocabulary

EXAMPLE

imtarmd-waterways

Figure 7 — The set of inland waterways is the superset
composed of the set of rivers plus the set of canals

his example works best in contexts and regions where all the rivers are navigable, and’there are no lakg
of water used as inland waterways. See 11.4 c) for advice on the situation where“the narrower cond
hot add up to the whole complex concept.

| of cumulative compound equivalence should be conventionally expressed in the following for

ulu

ngs will be used only for conversion of search expressions, the symbol “|” in mapping statem
laced by the Boolean operator “OR”. Boolean operators_do not apply in the context of map

bse of compound equivalence can arise when the target vocabulary is inadequate to convey
a source vocabulary, unless it is accompanied by a “qualifier vocabulary”, that is to sg
composed of concepts that can be.used to qualify the concepts in the main target vocabular
| circumstance, a single concept (inythe source vocabulary may be mapped to a combinatio
oncept is drawn from the main, target vocabulary and the other(s) is/are selected from the qua
es.

A sou
sublan
“en-GB

For a
langua
(VocG

followir

ce vocabulary for~languages includes a comprehensive listing of regional dialects and other
juages as well as main languages. In this vocabulary, the English spoken in Britain has preferred term
", while that spoken in the United States of America has preferred term “en-US”.

particular @pplication, mappings are required to a target vocabulary (VocL) which lists the main
pes, but-has no provision for dialects. It is accompanied by another “qualifying” target vocabulary
with ‘@“comprehensive listing of countries and regions. Compound equivalence mappings in the

s or
epts

nat:

ENnts
bing

the
y a
. In
n in
ifier

grstyle may be established:

er-GB—EQ—VoctEmgtistr+VYocGnitedKimgdom

en-US EQ VocL:English + VocG:United States of America

Combinations as described here should be used with caution, since they may have limited validity outside the
particular application for which they are intended. The index term “United Kingdom”, for example, is normally
used only for documents about this country, and could prove misleading if applied to situations where the
country is not involved at all.
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Hierarchical mappings

Hierarchical mapping may be established between concepts when one is clearly broader than the other. Just
as for hierarchical relationships within a single thesaurus, described in 1SO 25964-1:2011, 11.2, the
relationship between the concepts can be generic or instantial. The whole-part situation may also justify
establishment of a hierarchical mapping, in the limited circumstances described in ISO 25964-1:2011, 11.2.3.

EXAMPLES
Vocabulary 1 Vocabulary 2
bbi IUU: blldlzlt Db; IUUiiCdb; IS
roads streets
international organizations United Nations
armies battalions
United Kingdom England
A hierarchical mapping from the narrower to the broader concept should be.-expressed in the follo

ving format:

“strgets BM roads”. The reciprocal hierarchical mapping, from the broaderie’the narrower concep}, should be
expfessed in the following format: “roads NM streets”.

NO

TE The tags BM and NM, short for Broader Mapping and Narrower Mapping respectively, are ana

ogous to the

BT @and NT tags used within a single thesaurus. Use of a slightly diffefent tag avoids confusion in displayq that include
crosp-vocabulary mappings as well as internal relationships.

Op
ma
the
tag

10

t

onally, it is possible to make a formal distinction betWween generic, instantial and whole-part
ppings, just as may be done for generic, instantial\and whole-part hierarchical relationships within a single
qaurus. Instead of the tags BTG/NTG, BTI/NTl>and BTP/NTP described in 1SO 25964-1:201
4 BMG/NMG, BMI/NMI and BMP/NMP should-be used respectively, as illustrated in Table 3 bel

hierarchical

1, 10.2, the
DW.

Table 3 — Mapping statements that distinguish between subtypes of hierarchical magping

Subtype Mapping statement example Reciprocal example|
Generic rats BMG rodents rodents NMG rats
Instantial Paris BMI capital cities capital cities NMI Paris
Whole-part fingers BMP hands hands NMP fingers

Associative mappings

Thel asSociative mapping type may be established between concepts when they do not qualify for

or

ierarchical mappings. but are semantically associated to such an extent that documents inde

bquivalence

ed with the

one are likely to be relevant in a search for the other.

The dividing line between an associative mapping and inexact equivalence (see 11.3) is ill-defined and
subjective, but may be made pragmatically according to the context in which the mappings are to be used
(taking into account, for example, the interests of the users, the volume of relevant resources to be searched,
and the capability of the retrieval and display systems to make fine distinctions).
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EXAMPLES
Vocabulary 1 Vocabulary 2
discipline punishment
e-learning distance education
translation interpreting

An associative mapping should be expressed in the following format: “discipline RM punishment”. In cases of

associative

mapping, a reciprocal mapping is valid, e.g. “punishment RM discipline” in this case.

NOTE )
slightly differ:

11 Exact

11.1 General

Since the g
an equivalg
are distingu

“_n

~” respecti

In cases of
such mappi
are indispu

characteriz¢d as associative mappings or inexact equivalents. Finally, in the case of associative mappi
so many different possible types of relationship that it is not meaningful to designate thenp as

these cove
exact or ine

11.2 Exag

An equivalg

concepts cgn be used interchangeably across all the applications that can be envisaged for the mappin

the mappin

be considefed before judging thelequivalence exact. If the mappings are to be made more widely availz

he tag RM, short for Related Mapping, is analogous to the RT tag used within a single thesaurus. 'Use
pnt tag avoids confusion in displays that include cross-vocabulary mappings as well as internal refationshi

, inexact and partial equivalence

nce mapping, indicating the degree to which the mapping is universally applicable. Two deg
ished: exact (see 11.2) and inexact (see 11.3), which should be marked using the symbols “=”
bely. The distinction should be applied only to cases of simple_equivalence.

ngs are to some extent inexact. Conversely, in the case of hierarchical mappings, only those w|
ably “exact” should be accepted as hierarchical; theé other candidates may be more appropria

xact.

t equivalence
nce mapping between two cencepts found in different vocabularies is said to be exact when|

s are intended for use in_one or a small number of contexts only, each of these contexts sh

of a
ps.

hality of a particular mapping is often less than perfect, it is optionally possible to apply a markér to

ees
and

compound equivalence, exact/inexact markers would ‘eonvey no extra information becaus¢ all

hich
tely
hgs,

the

g. If
buld

ble,

this judgement should be made across a wide range of information retrieval applications.
The symbol “=" should be used with “EQ” to mark exact equivalence in a mapping statement.
EXAMPLES

Vocabhulary 1 Vocabulary 2

mad cow disease =EQ bovine spongiform encephalopathy

guinea pigs =EQ guineapigs

Exact equivalence mappings are by definition reversible; in other words, they may be applied as two-way
mappings. Provided they have been established with care, they can also be applied sequentially without risk

(see 6.4).
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11.3 Inexact equivalence

Sometimes the most closely matching concepts in two or more vocabularies are not exactly the same. The
problem is particularly acute when the vocabularies have emerged from different cultural communities (see
also the discussion and examples in ISO 25964-1:2011, Clause 10). The following cases commonly arise.

— The concepts may be equivalent in some contexts but not others.

— The concepts may have overlapping scopes or small differences of connotation.

caption that matches a preferred term, but checking shows that the two are not exactly|
Reasons for this are discussed in more detail in Clause 13 and 17.2.

EXAMPLES
Vocabulary 1 Vocabulary 2
organizational structure management structure
devolved government devolution
lawns turf
chairs seats
astronomy in a thesaurus, as preferred term with | astronomy in a-classification scheme, as caption
“astrophysics” as a Related Term of a broad class that includes astrophysics
women executives female managers
horticulture gardening
An inexact equivalence mapping should be expressed in the following style: “lawns ~EQ turf”.
Inejact equivalence may occur in cases(.of compound as well as simple equivalence, and
expfessed similarly.

When inexact equivalence occurswbetween overlapping concepts, the question can arise, “How

ove
follg

lap?” This question is impertant in applications where a user needs to evaluate the likel
wing a mapping in order to retrieve more relevant information without retrieving too man

class with a
equivalent.

should be

great is the

benefit of
y irrelevant
5. For such
" or “minor

that one is
equivalent

docpments. Estimating the,extent of overlap can also help with the ranking of search result
applications, it may becfound useful to characterize the inexact equivalence as “major overlaf
oveflap”.
11.4 Partial equivalence
Sometimes<the only difference between closely matching concepts in different vocabularies is
slightly/breader than the other. To put it another way, one of the concepts has a scope only partiall
to the-ather.
EXAMPLES

Vocabulary 1 Vocabulary 2

monarchs kings

container plants potted plants

aircraft aeroplanes

school premises school buildings
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There is, however, no unique way of identifying partial equivalence. Instead, a difficult, rather subjective
choice has to be made between the following options.

a)

b)

12 Use gf mappings in information retrieval

12.1 General

Establish a hierarchical mapping (see Clause 9), e.g. “monarchs NM kings”.

Establish an equivalence mapping, marking it as inexact if that distinction is being used, e.g. “container
plants ~EQ potted plants”. This option should be chosen only if hierarchical mappings are not available in
this application and option c) is not applicable.

Establish a cumulative compound equivalence mapping. This is possible only when Vocabulary 2 also
contains the concept(s) comprising the missing part of the concept in Vocabulary 1. For example, “aircraft
EQ aerpplanes | helicopters”. If it is judged that an important part of the broader concept (e.g. ho* air
balloong, blimps and other miscellaneous aircraft) is likely to be missed, two or more separate hierarchical
mappings should be established rather than one compound equivalence mapping (e.g. “aircraft [NM
es”; “aircraft NM helicopters”).

In the context of information retrieval, there are two main stages at which mappings between contrglled

vocabulariep can be used: (a) as part of the indexing process or (b) at thedime of search.

NOTE
should not b¢ interpreted as excluding other applications.

12.2 Humjan mediation

In some i

hese are not the only situations in which mappings may be used, and the recommendations that fgllow

When mappings are used in the indexing process, index terfis in the metadata of documents indexed with
Vocabulary A are converted to (or augmented by) the corresponding terms from Vocabulary B. This|can
be dong routinely while original indexing takes placetor as a bulk conversion of a complete collecfion,
supplemented by small updates each time the voeabularies are updated and/or new documents|are
added {o the collection. The document collectionmay then be browsed or searched using Vocabulary B
for the indefinite future, without need of additional mapping.

When mappings are applied to search terms, the original metadata is not changed. To achieve the same
capability (that of using Vocabulary Btto search a collection indexed with Vocabulary A), the source [and
target Jocabularies for mappings need to be established in the reverse direction. This enables search
queries| comprising terms from Vocabulary B to be converted to the corresponding terms from
Vocabulary A. Thus the mappings are incorporated into the search process and need to be applied eyery
time a gearch is done usingdMocabulary B.

plementations, mappings are applied automatically, but in others the process is mediated by a

person whd checks the suitability of the mapping case by case. This is especially useful for mappings gther

than exact
between a

imple' equivalence. In cases where no exact equivalent is available, the indexer makes a chpice
inexact and/or hierarchical mappings, selecting the one that best suits the document in quesjion.

Likewise a searcher can choose the mapping closest to his own information need.

EXAMPLE

Human mediation in a mapped search:

A user seeks information on “child protection”, which is a preferred term in Vocabulary
A. But in Vocabulary B this term does not exist and instead the user is offered an
inexact mapping to “safeguarding children” and/or an associative mapping to “child
care”. The searcher can choose one or both of these terms, depending on which is
closest to his need.

Human mediation should be used wherever feasible to achieve a higher retrieval performance and avoid false
inferences from inexact equivalences.
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12.3 Examples of mapping implementation

In the simplest approach to mapping, the objective is only to indicate pairs of concepts in different
vocabularies that have some unspecified correspondence to each other. However, the precision and recall of
retrieval applications can be greatly enhanced if mappings are differentiated using all the types of mapping
described in Clauses 7 to 10, and if degrees of equivalence are marked as recommended in Clause 11.

To illustrate the power of differentiation, Table 4 shows examples of how the various types of mapping work in
practice. For simplicity, it is assumed in all cases that the vocabularies involved are thesauri. (Clause 13
shows more complex examples, in which one of the vocabularies is a monohierarchical scheme such as a

classification scheme.)
In the first column of Table 4 is an example of each of the main types of mapping described in ClallAses 7 to 11.
In the second column, the first sentence for each example says how it should be implemented if the mappings
are [used to convert index terms from Vocabulary A to Vocabulary B. Automatic_conversion i$ assumed,
without any human mediation. Additional sentences comment on the likely performance of the mgpped index
termps when Vocabulary B is used for retrieval. The performance of the mappedvterms is compafed with the
performance possible if the same documents had been indexed directly-with Vocabulary B, [rather than
indifectly via mapping from Vocabulary A. The description of performance is.inevitably somewhat Hypothetical,
bechuse the index terms will be used to satisfy many different searches and the prefision/recall
charfacteristics of these will vary.
In the third column, the first sentence for each example says how.it should be implemented if the mappings
are |used to convert search terms from Vocabulary A to Vaeeabulary B. Automatic conversion is assumed,
without any human mediation. Additional sentences comment_on the likely performance of the magped search
expfession. The likely effects on recall and precision are compared with the performance pogsible if the
docpument collection had been indexed with Vocabulary:B.
Table 4 — Comparison of mapping implementation
in the conversion of index terms and search terms
Type of mapping/ Applied to index terms Applied to search tgrms
Example
Ex4ct, simple equivalence JFhe index term “mad cow disease” is A search for “mad cow diseage” is
madl cow disease =EQ bovine converted to “bovine spongiform converted to “bovine spongiferm
. - hal hy”. hal hy”.
spongiform encephalopathy encephalopathy encephalopathy
No negative effects should occur, Both precision and recall are|as they
provided the controlled vocabulary is would have been if the collection had
used effectively. been indexed with the target vocabulary.
Intgrsecting compound Both broader terms are added to the The search becomes “women AND
eqyivalence metadata. executives”.
worhen executives EQ women + | This tends to increase recall in all Recall is unaffected; precisioh is
exeputives searches involving the terms “women” or |reduced. This search will retrjeve
“executives”. However, users searching |documents that concern exegutives of
specifically for the concept of women either sex as well as women, for
executives will not easily separate the example a document about male
relevant items from others dealing both | executives harassing women staff.
with executives of either sex, and with
women in any role at all.
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Table 4 (continued)

Type of mapping/

Example

Applied to index terms

Applied to search terms

Cumulative compound
equivalence

inland waterways EQ rivers |
canals

Both narrower terms are added to the
metadata.

Unless Vocabulary A also has the
narrower terms “rivers” and “canals”,
there will be a negative effect on
precision (because a search for “canals”

The search becomes “rivers OR canals”.

There is no negative effect on recall, but
precision may be reduced if the user
wants his search to apply at the generic
level only.

could retrieve items that were madexed
with “inland waterways” despite dealing
only with “rivers”).

Inexact simple equivalence

potted plant$ ~EQ house plants

The index term “potted plants” is
converted to “house plants”.

For a search on house plants, precision
is reduced, as it will retrieve some items
dealing with potted plants situated
outdoors. Recall too may be reduced, if
Vocabulary A does not allow for the
concept “house plants”, since items
dealing with non-potted house plants will
not have been indexed with either term.

The search term “potted plants” is
converted to “house plants”.

Precision is reduced, as’the search m
retrieve some items_dealing with hous
plants that are-in containers other tha
pots.

>0 O
<

Hierarchical mapping
(narrower tp broader)

streets BM [roads

The index term “streets” is converted to
“roads”.

Any negative effect is likely to be small,
provided the controlled vocabulary is
used effectively.

The search term “streets” is converted to
“roads”.

Recall may be increased slightly and
precision reduced, as the search has
been broadened.

Hierarchical mapping
(broader to|narrower)

roads NM ¢treets

The index term “roads” is-converted to
“streets”.

This will have a.negative effect on the
precision of searches for “streets” as
they will now retrieve documents dealing
with various types of roads (e.g.
motorways and country lanes) that would
notnarmally be considered streets.

The search term “roads” is converted [to
“streets”.

Precision will not suffer but recall will pe
reduced, since only one type of road il
be retrieved.

Associativg mapping

e-learning RM distance education

Inthis case the index term “e-learning” is
converted to “distance education”.

As a result, users searching for distance
education can expect to retrieve some
relevant documents, together with some
that discuss other applications of e-
learning.

In this case the search term “e-learning
is converted to “distance education”.

A negative influence on both recall and
precision can be expected.

12.4 Conclusions and recommendations

The examples in 12.3 show that some types of mapping are more useful than others, depending on the
context of application and the relative specificities of the two vocabularies.

Exact, simple equivalence is the only type that can be applied reversibly in any context, either to
index terms or to search terms, without affecting the quality of retrieval.

Cumulative compound equivalence can also be highly effective, provided it is applied in the direction
intended and the combination of narrower concepts really adds up to the whole concept being
mapped.
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— Intersecting compound equivalence generally reduces the precision of searches.

— Neither form of compound equivalence can be used directly in the opposite direction. That is to say,
the co-occurrence of two or more terms in a search statement or document metadata should not be
used without other checks to infer their equivalence with one combined concept. However, the
separate terms may be used to suggest hierarchical mappings in the reverse direction. For example,
either “women” or “executives” or a combination of both would suggest a hierarchical mapping to the
narrower concept of “women executives”. Conversely, either “rivers” or “canals” or a combination of
both would suggest a hierarchical mapping to the broader concept of “inland waterways”.

— Hierarchical mappings tend to give more acceptable results in the direction from narrower to broader
concept than in the reverse direction.

— Greater flexibility will be available in a particular application if the available ‘mappirjgs are not
restricted to one per concept. Especially where a given concept has no exact equivalent, [provision of
inexact, broader, narrower and associative mappings is helpful in enabling<selection |of the best
option for the context required.

At tihe start of any mapping project, the following choices need to be made:
— which overall model or combination of models to use (see Clause 6);
— how much to differentiate the mappings, in the following respects:

o whether to distinguish between equivalence and-other types of mapping such as |hierarchical
and associative (see Clauses 7 to 10);

o whether to accept compound equivalence ‘mappings (see 8.3);
¢ whether to distinguish between exact'and inexact equivalence (see Clause 11); and
e whether to enable establishmént of more than one mapping per concept;

— whether to implement the mappings at the point of indexing or at the point of search;

— in which direction to prepare the mappings, and whether two-way mapping is required; and

— whether and how_to enable human mediation in the conversion process.

13 |Handling pre-coordination

13.1 General

Sometypes of vocabulary provide for pre-coordinated concepts or headings, that is to say, compléx concepts
in mmmmmmwmmmmm i i i . ' = imated headings

are explicitly enumerated.

ENUMERATED EXAMPLES

344.032 Law of social welfare from DDC (Dewey Decimal Classification)

Books — Africa — History from LCSH (Library of Congress Subject Headings)

In addition to explicit enumeration, some vocabularies incorporate rules for synthesizing classes or headings
when wanted, by combining simpler elements at the time of indexing.
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SYNTHESIZED EXAMPLES

c 373.3.016:51 This class is not enumerated in the UDC, but can be
(Teaching mathematics in primary schools) | synthesized from a combination of 373.3 (Primary school.
Elementary level) with 37.016 (Curriculum) and 51
(Mathematics).

d Pyramids — Egypt This heading is not enumerated in LCSH but can be
synthesized from the enumerated headings Pyramids and

Egypt.

In a classification scheme, the pre-coordinated concepts are not always explicit in the accompanying cap
For examplg, in the scheme shown in Figure 8, the caption “institutions” appears in three different hierarch
referring to[three different classes. Within the broader class “Education”, this caption implies that\subg
E100 referg to educational institutions. Within “Defence”, the same caption is used to indicate-that D
covers defence institutions.

on.
ies,
ass
100

E Fducation H Health D Defence
E100 institutions H100 institutions D100 institutions
E200 activities H200 activities D200 activities
E210 training H210 training D210 training
medical training, see H210 | H220 preventive medicine D220 operations
military training, see D210 H230 operations etc.
E211 teacher training etc. etc.
etc.

Figure 8 — Fragments of a monohierarchical scheme with notation

ence of pre-coordinated concepts, classes or headings creates an added challenge
interoperabllity. When exactly the same pre-coordinated concept occurs in two different vocabularies, a
to-one magping can and should be established.-More usually the choice of which constituent concept
combine varies from one vocabulary to another,Jand this leads to a frequent need for one-to-many mappin

Pre-coordinated headings in the style of ‘Enumerated Example b and Synthesized Example d, above, o
only with subject heading schemes. The-way to handle them is described in Clause 20.

The style of pre-coordination illdstrated in Figure 8 occurs not just in classification schemes, but more wi
in any scheme with a monohierarchical structure, for example the schemes used in records management
other filing [systems, and._in )many taxonomies. The implications for mapping between thesauri and an
these are djscussed in 13¢2:

for
bne-
S to
0S.

Ccur
Hely

and
y of

The classep of awelassification scheme are often intrinsically complex as in example a above. Funther

examples of this kind are discussed in 13.3.

13.2 Mapping between a thesaurus and a scheme with confext-dependent captions

13.2.1 General

Mappings to or from a class or category in a monohierarchical scheme should treat the class/category as a

pre-coordinated concept whose meaning can be established by inspecting all its superordinate

and

subordinate classes as well as any scope notes associated with it. Inspection of the caption alone is
inadequate. For example, in Figure 8 “institutions” inadequately represents the class E100, which applies only

to educational institutions.
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Any of the mapping types — equivalence, hierarchical and associative (see Clauses 7 to 10) — may be used.
If a single concept in the thesaurus and a class in the scheme match each other according to one of these
types, a one-to-one mapping may be established.

Where there is no single concept to match a given class, especially one which involves pre-coordination, the
class may be analysed to establish whether a one-to-many mapping can be found. This process is sometimes
called parsing. Thus 373.3.016:51 in Enumerated Example c in 13.1 can be parsed into the simpler
classes 373.3 (Primary school), 37.016 (a special auxiliary number for Curriculum, hence only .016 is used in
synthesis) and 51 (Mathematics); matches for these simpler classes can then be sought in the thesaurus.

In a statement of the mapping, the pre-coordinated concept should be uniquely represented by its notation or

by 4
ina

Toi

n identifier provided explicitly for this purpose. A caption alone should not be used to repres
mapping statement.

t the class

lustrate this section, the schema shown in Figure 8 will be used to provide examples, This schema could

be drawn from a very simple classification scheme, a monohierarchical taxonomy orithe scheme¢ used by a

recgrds management system. The recommendations apply equally to all of these, andto any otherl vocabulary

follgwing a similar pre-coordinated monohierarchical model. As in Clause 12, mappings for implerlentation as
part of the indexing process will be discussed separately from those implemented-at the time of search.

13.2.2 Mappings for conversion of indexing/cataloguing entries when'the thesaurus is the target

vocpbulary

The] following guidelines should be applied.

a) |A mapping should be sought for each class in the classification scheme. The examples in [Table 5 are
based on the classes enumerated in Figure 8 for the Education and Health hierarchies only.

b) |For each class, the most closely matching thésaurus concept or combination of conceptg should be
sought by examining the preferred term, non:preferred terms and scope note of each candidate concept.
In cases of doubt, the broader and narrewer terms should also be checked as well as the way the
preferred term has been used in indexing:

c) |If an exactly equivalent thesaurus concept is found, it is usually enough to establish one equivalence
mapping. But if the best available match is inexact, broader, narrower or associative additional mappings
may be established for all candidates that seem useful in the context(s) envisaged.

d) |Where exact simple equivalence is established, the mappings may be used to make fully automatic
conversion of notations appearing in metadata to the corresponding index terms. In other|cases, it is
advisable to apply ‘additional checks, such as human mediation in the process (see 12.2).

Table 5 — Sample mappings from a classification scheme to a thesaurus
Clpss Found in the thesaurus Mapping options
= *education” as preferred term, with | “E EQ education”
many narrower terms and related | _, ok  m . L . L )
tel’mS IS TTidlrRCl = Ul ITiay VT applicuU, UCpPTliuniy UIT WITCUICT ne

thesaurus term is intended to be used in the same sense as the class E.

H No entry for “health” or “human “H EQ public health”

health” but preferred terms “public
health” and “animal health” are

found. An alternative mapping could be “H EQ public health | animal

as human health.

The marker “=” or “~” may be applied, depending on whether the
thesaurus term is intended to be used in the same sense as the class H.

only if subordinate classes within class H apply to animal health as well

health”, but
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Table 5 (continued)

Class Found in the thesaurus Mapping options
E100 | Preferred term “institutions” with “E100 EQ educational institutions”
NTS f—:ducjatlongl |.n§t|t'l‘1t|ons ’ The marker “=" or “~” may be applied, depending on whether the
hospitals” and “clinics”. e )
thesaurus term is intended to be used in the same sense as the class
E100.
H100 | “institutions” with NTs “hospitals” “H100 EQ hospitals | clinics” or
and “clinics” but no concepts " o “ L
corresponding to health centres or H100 NM hospitals” as well as “H100 NM clinics
medical institutions In general, nor | The marker “~” would be redundant, since all compound equivalence
for more specific institutions such | mappings are to some degree inexact. The class H100 is far fromrexaptly
ag dental practices or fitness equivalent to the combination of hospitals and clinics, because.these two
cgntres. do not add up to the whole scope of health institutions. The-second
option, in which each of them is clearly marked as a narrower concept
conveys the mapping situation more clearly than the first!
E210 | *“taining” with NTs “first aid “E210 ~EQ training” or “E210 BM training”
trgining ?nd flrg sa”fety training’, The decision hinges on whether E210 is intended to cover only training
and RTs “education” and : L . . .
ntinuing professional for jobs within the education sector (in which.ease the thesaurus concépt
dévelopment” “training” is a broader concept) or whether it\Covers all kinds of training,
’ in which case the inexact equivalence rélationship is more appropriatg.
H210 | “tfaining” with NTs “first aid “H210 NM first aid training”
training” and “fire safety training”, B o,
amd RTs “education” and H210 BM training
“dontinuing professional “H210 RM continuing professional development”
de¢velopment”. Also present is . . )
pieferred term “medical H210 RM medical eduication
education”. In this case, it is pldin that the thesaurus concept “training” is much
broader than H21©, which is clearly limited to the Health sector.
However, nothing approximately equivalent to H210 has been found, gnd
so the only‘question remaining is how thorough to be in establishing aphy
or all of-the possible mapping statements enumerated here.
E211 | Pfeferred terms “teachers” and “E211 EQ teachers + training”
faining”. This is a somewhat ambiguous mapping, since the same combination
could be used for training by teachers as well as for training of teacheis.
In the absence of a thesaurus concept “teacher training”, however, it may
be the best option available.
H220 | Preferred terms “medicine” and “H220 NM vaccinations” or “H220 RM vaccinations”
Vpecinations”. “H220 BM medicine”
The narrower mapping to “vaccinations” looks safe, because a
vaccination can always be seen as a form of preventive medicine. But|if
the thesaurus term has been used for veterinary vaccinations, lying
outside the scope of class H in the classification scheme, the associat|ve
mapping would be more appropriate. The proposed broader mapping fo
“medicine” also needs carefill checking as this thesaurus concept might
apply only to the curriculum subject of medicine and not to routine
practice.
H230 | No thesaurus concept remotely Usually it is better to have no mapping at all than to establish a
close to operations (in the medical | misleading one.
sense) is found.
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13.2.3 Mappings for conversion of search expressions when the thesaurus is the target vocabulary

Recommendations a to c, as well as the examples in 13.2.2, apply also to mappings for conversion of search
expressions.

When search expressions are undergoing conversion, compound as well as simple equivalence mappings
may be applied automatically with little impairment of retrieval quality. Where hierarchical and associative
mappings are also present, human mediation (e.g. selection between the alternative mappings available) is

advi

sable. See also 12.2.

13.2.4 Mappings for conversion of indexing/cataloguing entries when the thesaurus is the source

VOC

The
its S
solg
syn
doc
exe
Hen

13.2

Tab
(wh

abulary

usual aim of classification is to assign a single class code to a document, combining the"mai
ubject content in a way that describes their treatment in the document. This should| pot be
basis of index terms allocated for post-coordinate use, because they could be coordinated wit
ax. For example, if the index terms assigned to a document include “women” and “exed
iment could deal with the treatment of women by executives, or with the_performance o
cutive roles, among other possibilities, and each of these possibilities would demand a differen

e 6 provides examples of mapping from a thesaurus to_the Classification scheme featured
ch shows fragments rather than the whole of the scheme).~Fhe following recommendations ap

At least one mapping should be sought for each coneéept in the thesaurus.

Additional mappings should be established wherever the concept is found in a pre-coordinate
is enumerated in the monohierarchical scheme.

When an equivalence mapping has been established, it is not usually necessary to include
any subclasses of the class in question. Thus in example a in Table 6, if the mapping “educat

the Education schedule. (This, recommendation assumes that the search system is able to
structure of the classification.scheme to extend a search for a particular class to any of its sub

In addition to the mappings established by inspection of the classes enumerated in the schem
should be made for’classes and notations synthesized according to the rules of the scheme.
provision is the mapping shown in example f in Table 6, where a specific mapping can be sy
match a thesaurus concept. Another is the extension of any search to identify approp
embedded.in¢synthesized notations. For example, the search for “medical training” might be
detect “H210”, not just as a whole notation but as a fragment of a longer notation such as “S
To maximize recall, searches should be extended in this way, even where an exact simple
mapping can be established, as in examples a, d, e and g. However, expansion of searche
such fragments from synthetic notation strings should be done with extreme care, as th

i

N strands of
one on the
h the wrong
utives”, the
women in
class code.

ce generation of a notation, derived from the co-occurrence of index terfas“alone, is not recommended.

.5 Mappings for conversion of search expressions when the thesaurus is the source vocabulary

in Figure 8
Dly.

d class that

happings to
on EQ E” is

selected, it is unnecessary to establish a direct mapping from “education” to “E100” or any ofher class in

exploit the
Classes.)

e, provision
One type of
thesized to
ate strings
bxtended to
P10(H210)".
bquivalence
5 to retrieve
e rules for

e)

f)

ovinthacic and narcina ara Aftan miah maara ~aamaniay than thic Avanania tanling
Ty et paromtgarc-orte oo COoTT Kthor oS- CxariprerHpnes:

Where a query contains more than one thesaurus concept, unless the originator is able to check the
outcome these should be converted separately rather than seeking to combine them in one synthesized
notation. For example, if the query includes the terms “teachers” and “training”, conversion to “E211”
would be inadequate, because it is not clear whether the user is seeking information about the training of

teachers, or training by teachers.

To maximize precision and recall, it is advisable to allow human mediation (or some other form of

checking) in the search process (see 12.2).
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Table 6 — Sample mappings to a classification scheme from a thesaurus

Thesaurus
concept

Found in classification

scheme

Mapping options and discussion

education

E Education

“education BM E” or “education EQ FE”

The choice depends on whether the thesaurus concept is
intended to be used in the same sense as the class E. This can
be established by closer examination of both vocabularies and
preferably also of the way they have been used in
classifying/indexing the collections to be searched. Since the
class E is very broad, encompassing institutions as well as the

MIULT OO Uf cduuatiun, t:IU hiclalb:l;bd: Illdppilly ;D :I;\U:y tU IU
more appropriate. But if equivalence is chosen, optionally th
marker “~” or “=” may be applied.

[

defenck sector

D Defence

“defence sector BM D” or
“defence sector EQ D”

The choice depends on whether the class Dgis.intended to bj
used in the same sense as the thesaurus, éoncept. Neither g
these mappings would be appropriate if-D’ has a subclass that
matches the scope of “defence sector’ exactly.

=~ D

institutjons

E100
H100
D100

institutions
institutions
institutions

“institutions EQ E100 | H100 | D400"

If the scheme has in it additional hierarchies for other sector]
such as Transport, Sport, etc{,_and each of these has a clas
for institutions, these classes too should be included in the
mapping.

An alternative approach is to establish separate hierarchical
mappings to all the'relevant classes, for example “institutionp
NM E100”, “institutions NM H100”, etc.

v

educatjonal
institutfons

E Education

E100

institutions

“educationaltinstitutions EQ E100”

“_n “_n

Optionally-the marker “~” or “=” may be applied, after
inspection of the scope notes, narrower terms and other
contextual information in both vocabularies.

school$

E110

schools

“schools EQ E110”

Optionally the marker “~” or “=" may be applied, after
inspection of the scope notes, narrower terms and other
contextual information in both vocabularies.

diving $chools

E110

schools

S Sports

$100
S$110
S200
S245

institutions
training centres

activities
swimming and
diving

“diving schools BM S110:245”

This mapping takes advantage of a rule within this
classification scheme that allows a notation for institutions
specific to a particular sport to be synthesized in the manne
shown. The appropriate mapping type in this case is
hierarchical, since the synthesized notation includes training
centres for swimming as well as diving.

A mapping to E110 might be considered, but rejected because
the rules of the scheme make it clear that diving schools do hot
come within this class.

medicgl training

H Health

H210

training

“medical training EQ H210”
This mapping is likely to apply provided the scheme does nqt

also-include-a-pre-coordinated-class-incorpotating-some-asgect

L Lig I ~
of medical training. For example, in the Defence hierarchy,
there could be a class such as D210(H210) enumerated for the
specialist medical training given to combat troops. The above
mapping would in this case be modified to read:

“medical training EQ H210 | D210(H210)"

training

E210
E211
H210
D210
S$210

training
teacher training
training
training
training

“training EQ E210 | H210 | D210 | S210”

or all of the following:

“training NM E210”; “training NM H2107;
“training NM D210”; “training NM S210”

It is not necessary to include any direct mapping to E211,
assuming that E211 is already included implicitly in the
superordinate class E210.

36
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13.3 Mapping more complex classes

Classification schemes, especially large ones, often include classes more complex than the examples shown
in 13.2. For these, an appropriate mapping statement can sometimes require a combination of the symbols +

and

EXAMPLES

Found in classification scheme Found in thesaurus Mapping statement

T563 inland waterway transport rivers

T563 EQ (rivers | canals) +

transport
canals

transport

629.276, with caption “safety
accessories”, within the hierarchy of
“motor land vehicles, cycles”. The
class also has a note: “Including air
bags, bumpers, mirrors, seat belts,
windshield wipers and washers”.

629.276 EQ (motor vehig
cycles) + (windscreen wip|
bags | seatbelts | restrain
(vehicle-safety)

windscreen wipers

air bags

seat belts

restraints (vehicle safety)
motor vehicles

cycles

les |
Ers | air
]

Exa
notd
conj
are
will
deli

The
331
con
(min
toc

“tragles unions” could certainly be chosen, if present in the thesaurus. But current metadata standa

no

mple b illustrates the need to check superordinate and.subordinate classes as well as ac
s, when determining the scope of a particular class. It.also raises the question of how reli
plex mapping statement would be interpreted in reakrétrieval situations. For example, Booleg
not usually admissible or meaningful when applied to index terms in metadata. And not all sea
reliably accept nested parentheses and/or distinguish between those marking term qualifiers
miting the search syntax.

definition of some classes can invelve exclusion of certain aspects. For example, the

8811 covers “labor unions in industries and occupations other than extractive, ma
struction”. The question arises of whether to map this class to a combination such as “trades

ing OR manufacturing OR construction)”. A mapping like this would have very limited usefuln
bnvert cataloguing metadata-to*index terms from a thesaurus, a thesaurus term such as “labo

vay of representing the-exclusion of the other concepts.

companying
bbly such a
n operators
rch engines
5 and those

DDC class
hufacturing,
inions NOT
ess. If used
r unions” or
rds provide

If applied to a search statement, the negation could result in exclusion of some relevant documents, such as

an
ins

The

rticle discussing the construction of premises for trades union activities. Like any use of the B
parching, human mediation is generally necessary to evaluate and adjust the search strategy.

following.recommendations apply to complex mappings.

When a mapping statement incorporates a combination of different symbols, parenthese|

pbolean NOT

5 should be

ol 1 H P H Y alaeal s
UuotTUuU U uidl |Iy UIC ImMIcIriucyu Oyl TWAA.

Complex mappings typically give inexact results, and so are most useful in applications
mediation to separate the irrelevant from the relevant results.

Mappings that involve negation or exclusion of certain concepts are not recommende
circumstances where search results can be evaluated and the search strategy adjusted.
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14 Techniques for identifying candidate mappings

14.1 General procedure

Traditionally the identification of mappings is an intellectual process. It needs one or more experts familiar with
the relevant subject field(s), fluent in the language(s) of the vocabularies to be mapped, and having a good
understanding of the structure and conventions of the vocabularies. The procedure is as follows.

a) If more than two vocabularies are involved, the most appropriate structural model (see Clause 6) should
be determined. After that is done, the work is usually allocated so that each expert is mapping between

H £ || H + £
Only orc Mall U vuLaiuuidiivo at altly UGS Urmme.

b) The direction of the mappings should be chosen, as well as the range of mapping types to be_émployed.
If mappings are needed in both directions, it may be found convenient to prepare all the imappjngs
systemiatically in one direction first, and then to undertake all the mappings in the opposite direction.

c) To encpurage efficiency as well as thoroughness, the source vocabulary should be available to the eXpert
in a sequence that supports systematic work, for example, in hierarchies organized by discipling or
domair]. The sequence of disciplines may be organized according to the availability of resources and the
prioritigs of the application.

d) The expert should work systematically concept by concept, looking up/the-target vocabulary to estallish
the appgropriate mapping(s).

e) In the most basic of systems it may be necessary for the expert to key in each mapping statement
manually. If this is done, each term should be automatically\validated against the source and target
thesaufi, as appropriate, to ensure it is a correctly spelt preférred term. (If one of the vocabularies |is a
classification scheme, validation applies to the notationrather than a term or caption. In the case pf a
subjeci headings scheme, the headings should be validated. Where synthesized notations or newly pre-
coordirfated headings are admissible, effective validation requires an algorithm.) In more sophisticated
systemis, data entry can be automated or partly adtomated; for example, by populating a template with all
the preferred terms from the source thesaurus.in a systematic sequence and/or by enabling completign of
mappirlg statements by clicking on selected.térms in a display of the target thesaurus. With all fornms of
automation, it is important to enable the expert to over-ride wrong term selections that were automatigally
entered.

f)  If mappings in the opposite direction are needed, the roles of source and target vocabulary should be

reversgd, and the same procedure repeated. The existing mappings (from Vocabulary A to Vocabulary B)
may bg exploited when mapping from B to A, in the following way.

e Wherever exact _equivalence has been reliably identified, the same mapping may be entg¢red
autpmatically in_the opposite direction.

EXAMPLE 1

lf4“antennas” in Vocabulary A has an exact equivalence (see 11.2) mapping to “antennae” in

L Joresd a4l H I "
voLallialy D, UIC TTVTIST TTIappiily  allteTIT =

e Where inexact equivalence has been established, the same mapping may be offered to the expert
with its direction reversed for checking and approval or rejection/modification.

EXAMPLE 2

If “repossession” in Vocabulary A has an inexact equivalence (see 11.3) mapping to “foreclosures” in
Vocabulary B, the reverse mapping “foreclosures ~EQ repossession” could be offered to the expert
for checking and approval or rejection/modification.
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e Where intersecting compound equivalence (see 8.3.2) has been established, two or more separate
hierarchical mappings from broader to narrower may be offered to the expert with direction reversed

for checking and approval or rejection/modification.

EXAMPLE 3

rejection/modification.

If “prize-winning swimmers” in Vocabulary A has been mapped to “prize-winners + swimmers” in
Vocabulary B, the reverse mappings “prize-winners NM prize-winning swimmers” and “swimmers
NM  prize-winning swimmers” could be offered to the expert for checking and approval or

Where cumulative compound equivalence (see 8.3.3) has been established, two or'mo
hierarchical mappings from narrower to broader may be offered to the expert with directi
for checking and approval or rejection/modification.

EXAMPLE 4

e separate
bn reversed

If “bikes” in Vocabulary A has been mapped to “motorbikes | pedal~cycles” in Vocabulary
reverse mappings “motorbikes BM bikes” and “pedal cycles BM. bikes” could be offere
expert for checking and approval or rejection/modification.

B, the
il to the

e Where a hierarchical mapping (see Clause 9) from a naffower to a broader concept has b
established, a hierarchical mapping from the broader.io the narrower concept may be off
expert for checking and approval or rejection/modification.

EXAMPLE 5

een reliably
fered to the

If “pebbles” in Vocabulary A has a_thierarchical (narrower to broader) mapping to “std
Vocabulary B, the reverse mapping ‘stones NM pebbles” could be offered to the expert for g
and approval or rejection/modification.

nes” in
hecking

e Where a hierarchical mapping (see Clause 9) from a broader to a narrower concept has b
established, a hierarchicat-mapping from the narrower to the broader concept may be of]
expert for checking and-approval or rejection/modification.

EXAMPLE 6

een reliably
fered to the

If “cattle”in Vocabulary A has a hierarchical (broader to narrower) mapping to “cows” in Vocah
the reverse mapping “cows BM cattle” could be offered to the expert for checking and app
rejection/modification.

ulary B,
roval or

ing may be

o_~Wherever an associative mapping (see Clause 10) has been established, the same mapy
Uffclcd tU thc UAPCI‘t ‘I:UI L:hl:‘blr\;l Iy al ICII appluva= Ul lcjcutEU| IIIIIIUd;fihatiUI 1.
EXAMPLE 7

If “promotion” in Vocabulary A has an associative mapping to “publicity” in Vocabulary B, the

rejection/modification.

mapping “publicity RM promotion” could be offered to the expert for checking and approval or

reverse
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14.2 Computer assisted direct matching

It is sometimes possible to automate the process described in 14.1 d), at least in part, using a matching
algorithm.

If both of the vocabularies are thesauri with at least one language in common, the general procedure is to
compare each term in the source thesaurus with all the terms in the same language in the target vocabulary.
Where a match is found, this may be accepted as a candidate mapping. Where a concept in the source
vocabulary has non-preferred terms, a different candidate mapping could potentially be found for each of

these, as well as for the preferred term.

Additional
process.

If the thesq
these.

If a candid3
target and
natural lang
ISO 25964.

The candid
an expert. K
(including

presented ih

equivalents
preferred t
stemming.

in the targe
candidate(s

Only after a

If one of thg
captions in
terms, for U
scheme, he

need special treatment (see 20.3).

The match
vocabulary

14.3 Co-gccurrence mapping

This metho

gcope note, broader and narrower terms). The candidate. mappings for the concept shoulg

The viewing interface should make it easy to check the complete context of each concept ident

andidate mappings may be found by stripping any qualifiers off the terms and repeating

urus has more than one language in common, the process should be repeated forjeach on

te mapping has not yet been found for a concept by any of the above means, the terms in
source languages may be stemmed and the process repeated for eachlanguage. Additi
uage processing techniques may be applied, but a description is outside-the scope of this pa

hte mappings identified by the matching processes described, should be assembled for reviey
For each concept in the source vocabulary, the expert should)be able to view the complete re

ranked order, to suit the convenience of the expert¢inymaking comparisons and finding e
first. For example, matches on preferred terms are»usually ranked highest, matches on

the

e of

both
bnal
It of

v by
cord

be
kact
hon-

erms lower, followed by matches after stripping<off qualifiers, and finally the matches after

[ vocabulary. It should also support the expertin’ selecting the appropriate type of mapping for
) he approves.

n expert has reviewed them should any,of the candidate mappings be approved and establishe
b vocabularies to be mapped is nota thesaurus, the matching procedure should be adapted.
a classification scheme or category labels in a taxonomy are much less reliable than thesa

nambiguous description of the class or category (see 17.2.2). In the case of a subject hea
adings that consist of a single term may be treated like thesaurus terms, but compound head

ng procedures_outlined may often be extended or adapted to suit the context of a partig
pr application:

1 exploits the co-occurrence of terms from different schemes in the same metadata or catalg

record. It r

fied
the
d.
The
irus

ding
ngs

ular

gue

ies—on-having-atleast-one-large QV|ehnn collection ern':\rhl indexed-with-both-vocabularies—Ia
g I

<ing

Vocabulary A as source, the metadata of all records indexed with a partlcular term are analysed to discover
which terms from Vocabulary B co-occur. The highest ranking of these may be used as candidates from which
to select valid mappings. Only after an expert has reviewed them should any of the candidate mappings be
approved and established. Description of the co-occurrence algorithm is outside the scope of this part of
ISO 25964.

14.4 Other methods

This is a fast developing field and other methods may well emerge. This part of ISO 25964 does not exclude
any emerging technologies, but recommends that for reliable mappings of a good quality, any candidate
mappings that are generated automatically should be subject to review by an expert.
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Managing the data

15.1 Types of data to be recorded

15.1.1 Overview

Mappings data can be recorded at three levels:

a)

data describing the mapping of individual concepts;

-2:2013(E)

b)

c)

15.1

At this level, data should specify:

a)

b)

d)

May

data describing the mapping of groups of concepts between all or part of two controlled voca
example, a complete set of mappings between two thesauri, or the set of mappings
microthesaurus to a subject heading scheme, or the mappings from one specific cencept
thesaurus to any other vocabulary);

NOTE
or more of them act(s) as qualifier to the other (see 8.3.4).

data describing a mapping cluster, that is to say a coordinated set of mappings between mqg
controlled vocabularies (for example, the set of mappings between ene’ hub vocabulary, as i
Figure 2 of 6.4, and three other vocabularies).

.2 For mappings between individual concepts

the two or more concept identifiers, preferred terms.or notations to be mapped (just two in th
simple mapping, but more than two where compeund equivalence (see 8.3) applies);

the type of mapping (see Clauses 7 to 10)*between the concepts, including, if applicable
operators ('|' or '+') combining the target concepts (see 8.3) and an exact or inexact n
Clause 11);

the validity period of the mapping, When not implicit in the specification of the vocabularies bei
and

NOTE This is required_when concepts in a particular controlled vocabulary are added, deleted o
scope and should take account of any history notes attached to individual concepts in the vocabularies ¢

any annotations. with additional optional information (e.g. to control ranking or to note level of
in the quality.efithe mapping).

NOTE
ISO 25964.

A full enumeration of such annotations is application specific and is beyond the scope g

ping between individual concepts is meaningful only in the context of the controlled vocabular

bularies (for
from one
group in a

Exceptionally, a mapping set can involve a combination of two or more targetyvocabularies, where one

re than two
lustrated in

e case of a

compound
narker (see

ng mapped;
I changed in
bncerned.

confidence

f this part of

es in which

the

SCOpes O these CONcepls are exXpliCitly or 1mpIlcily defined. 1These voCabularies Snoula 1

identified, as discussed in 15.1.3.

erefore be

For each mapping, the characteristics described in 15.1.3 b) to d) should also be specified. However, it may
be convenient to specify them at the group level rather than individually. For some mappings, it may be
appropriate also to specify on an individual basis the characteristics described in 15.1.3 e) to j).
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15.1.3 For a set of mappings between groups of concepts

At the level of mappings between groups of concepts forming all or part of two controlled vocabularies, data
should specify:

identification of the set of mappings, including, where appropriate, identification of the version or the date
when the mappings were last modified;

the source vocabulary (including its date and/or version);

et vocabulary (including its date and/or version);

ction of the mappings, if one-way;
strictions on the scope of the mappings, for example, if the complete source ,and t3g
laries were not included, then the parts used or the principle of selection should be'specified; it
gs were designed for a particular purpose or application, that should be specified;

cess by which the mappings have been created, e.g. whether by human-intellectual anal
ted matching of terms, co-occurrence in a collection of resources indexed-by both vocabularie
lombination of such techniques;

ation of the person(s) or organization responsible for maintaining{and/or publishing the mappin

b mappings can be obtained or accessed (see also 15.3.4);

hted mappings or cluster of mappings to which this napping set belongs, as discussed in 15

pyright, confidentiality or security restrictions onddse or exchange of the mappings.

notes concerning the level of confidence in-the quality of the set of mappings may be added.

mapping clusters

apping forms part of a managed cluster of mappings between more than two contrg
5, the following data about the cluster should be specified:

ation of the cluster;

ctural model of the cluster (see Clause 6) and, in the case of a hub structure, identification of
ed vocabulary used as hub;

nded putpose or application of the cluster;

ation of the person(s) or organization responsible for maintaining and/or publishing the clu

rget
the

sis,
5, Or

gs;

lled

the

ster;

a)
b)
c) thetar
d) the dirg
e) any re
vocaby
mappir
f) the prg
automg
some ¢
g) identifi
h) how th
i) any rel
and
j) anyco
Optionally,
15.1.4 For
When a m
vocabularie]
a) identifi
b) the stry
control
c) theintg
d) identifi
and
e)

any copyright, confidentiality or security restrictions on use or exchange of the cluster.

Optionally, notes concerning the level of confidence in the quality of the mapping cluster may be added.

42
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15.2 Storing the data

15.2.1 Organizational aspects

A mapping may be stored:

Con
than

-

4

15.

May
cha
rela

Sto
data
the

As
suc
ISO

The
may

15.3Maintainingthemappingsdata

within the system managing the source controlled vocabulary;

within the system managing the target controlled vocabulary;

iII d bybtclll dUU‘ibdiUu‘ iU llldlldgillg ti 1< Illdppillgb, bui ;IIUIGPEIIUIUI Ii Uf dally bybtUlll ITiall
the target or the source controlled vocabularies; or

in a system managing all the source and target controlled vocabularies, as welllas th
between them.

nmonly the choice of organizational mode is determined by the data ownership-and business m
by technical criteria. However, some implications of this choice are discussedin 15.3.

.2 Technical aspects

racteristics detailed in 15.1 should be specified. Each individual mapping should be de
lionship or as a rule.

age of these mappings may be done using a database technology, such as a relational databg
base, a rule database or an RDF store. Each of these methods requires a dedicated schem
following requirements:

— the schema should be able to specify the different mapping types described in Claus
including compound equivalence (see8.3) if used;

the schema should be able ta"specify annotations on stored mappings;

the schema should be able*to specify the characteristics of any mapping sets (see 15.1.3

the schema should be’able to specify the characteristics of any mapping clusters (see 15.

et there is no standard schema that fully complies with this part of ISO 25964, and the dev
N a schema is not-within scope. However, this is a rapidly evolving field and implementers of
25964 should/b€ alert to developments among interested parties, e.g. the SKOS ¥ user comn

schemasvdeveloped for storage purposes may also be used or adapted to enable public
pings>A SKOS-compliant format®” is recommended if use in the Semantic Web is desired.

nging either

b mappings

odel, rather

pings, sets of mappings and clusters are typically stored in a database. For each mapping th¢ respective

failed as a

se, an XML
h, satisfying

es 7 to 10,

; and

1.4).
elopment of
this part of
unity.

btion of the

15.3.1 General

Maintenance of mappings data is particularly complex. Care should be taken to use tools and procedures that
are sustainable for maintaining the mappings. In all cases, the mapping tools need to have access to the
source and target vocabularies.

During the maintenance of a controlled vocabulary, if the vocabulary is involved in a set or cluster of mappings,
the scope of the concepts involved in mappings should not be allowed to change, without also amending the
corresponding mappings. 1ISO 25964-1:2011, 13.6.4, shows the types of change that can occur.
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15.3.2 Changes in the source or target vocabularies

When either the source or the target vocabulary is modified, the mappings to or from its concepts should be
checked. A list of differences between the previous version and the new version of the vocabulary, as
recommended in 1ISO 25964-1:2011, 13.6.5.2 and 13.6.5.3, can help the checking process, especially if the
changes that affect the scope of the mapped concepts have been identified. Automatic tests can be unreliable
as they do not usually indicate, for example, whether a new non-preferred term is simply a spelling variant or
represents an extension of the scope of the corresponding concept.

After all the mappings have been corrected, a new version should be issued of any set or group of mappings
to which the mappings belong.

Table 7 shgws the main types of action required during or after the updating of a source vocabulary, “While
Table 8 apglies during or after the updating of a target vocabulary.

Table 7 — Implications for mappings of changes in the source vocabulary

Changgq in the source vocabulary Implications for mappings

New concept is introduced A new mapping is required, assuming there is-a.corresponding concept|in
the target vocabulary.

Concept is femoved The mapping of the source concept should either:
— get a validity annotation to indicate its limited use; or

— be removed in a new version of the mapping set or cluster.

Complex replacement of a concept (e.g. All relevant mappings should'be checked and corrected as necessary.
a split or mgrger) They should not be autematically updated.

Changes affecting the scope of an existing | Existing mappings frém that concept should be checked and corrected @s
concept necessary.

Table 8 — Implications for mappings of changes in the target vocabulary

Change in the target vocabulary Implications for mappings

New concept is introduced Existing mappings remain valid but are likely to need improvement. Any
mappings to the broader, narrower or associatively related concepts of|the
new concept should be checked and corrected where approprigte.
Additionally, the source vocabulary should be searched for any concgpts
that could usefully be mapped to the new target concept.

Concept is flemoved Any simple mappings to the removed target concept should be remoyed
and, if necessary, replaced by more appropriate mappings from the soyrce
concept(s) involved.

Any compound mappings to the removed target concept should |be
evaluated and corrected or replaced as necessary.

Complex replacement of a concept (e.g. a | All relevant existing mappings should be checked and corrected or
split or merger) replaced with new ones as necessary. They should not be automatically
updated.

Changes affecting the scope of an existing | Existing mappings to that concept should be checked and corrected as
concept necessary.
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15.3.3 Other mapping changes

Even if the source and target vocabularies are unchanged, a need to review and adjust the mappings can
arise. If the mappings are revised in any way, the changes should be communicated to users and reflected in
any information retrieval systems that are dependent on the mappings. It should be remembered that an
individual mapping may belong to more than one set or group of mappings, and all sets affected by the
changes should be updated accordingly.

15.3.4 The impact of mapping changes

described in
xploit them.
Lp or set of

se 5, any changes in the cted in the indexing and search applications that'e
b also the explanations and examples in Clause 12.) A list of the changes affecting each\gro
pings should be issued to enable:

reconfiguration of any indexing engine that uses the mappings;
an assessment of the impact on the metadata of documents already indexed yia the mappingg; and

reconfiguration of any search systems using the mappings. Where.the mappings apply onl
terms (and not to index terms), a negative impact on retrieval performance is unlikely.

y to search

If the mappings are published externally, the list of changes should be published also.
versions of
sets should
tations that

cally, significant time is needed before all indexed content.has been updated with the newest
hted vocabularies and mapping sets. Therefore, older versions of vocabularies and mapping
ain available until such time as they are no longer-used [sometimes the mappings need anndg
5train them in time or to particular versions; see 15.1:2 d)].

Typ
upd
rem
con

16 |Display of mapped vocabularies

16.1 General

No |one type of display meetsSall* the likely needs. New styles of display for retrieval applications are

con
con
mOog

For
may

End
are

inuously evolving. Apart from/the general principles outlined here, this part of ISO 25964 does
strain the presentation, of mappings data to end users. The displays described in 16.2 to 16.4 ¢
tly for managing the-development and maintenance of mappings.

some purposeshitris sufficient to display only one of the mapped vocabularies (without re
pings) and, if this is a thesaurus, the display should be as described in ISO 25964-1:2011, Cla

users should not be expected to recognize and correctly interpret the tags described in Clau
ntended for use by trained personnel.

not seek to
re intended

vealing the
Lise 12.

5e 4. These

For

same anplications. the manpinas are used mainly by computers and disnlav of them could
=T 7 L) ~J J J T T J

confusing

as well as unnecessary. For example, humans need not see the mappings at all if the terms they enter into a
search system are converted automatically into the equivalents in another language. Even if human mediation
is invoked (see 12.2), the choices may be presented to the user in a way that does not require him to be
aware of the mapping process. For example, mapped terms from the target vocabulary may be presented in
the style of a tag cloud (comparable to the style shown in some social networking applications) without explicit
designation of the type of mapping in each case.

However, a display of mappings can be useful to enable browsing of the vocabularies available. And some
form of display may be appropriate when users need to choose between alternative mappings.
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In applications where user selection of search keys (such as terms of notations) is encouraged, support via
direct search, hyperlinked navigation, user-friendly hierarchical displays and other visual clues should be
provided as much as resources permit.

When a large number of mappings are presented for user selection, they should be clustered in helpful groups
to avoid confusion. Depending on the application and context, clustering may be by type of mapping, by
degree of equivalence and/or degree of overlap (in the case of inexact equivalence), by target vocabulary, by
target entity type (in the case of name authority lists) or by some other attribute that makes sense to users.

When the source or target vocabularies are presented in more than one language, the browsing interface
should allow the user to switch to the language of his choice, and preferably all the relevant terms should be
available in[that language.

A display of mappings should also be available to the persons who establish and maintain them. The-dispjays
shown in 1.2 and 16.3 may be found useful in this context.

16.2 Singje record display

A single record display is often required for users trained in the use of mappings, especially during|the
process of pstablishing and maintaining the mappings. This type of display assumes one vocabulary as| the
source vocgbulary, from which mappings to the target vocabulary/ies have been established or are in| the
process of being established.

The basics |of the display should be as described in 1ISO 25964-1:201112.2, augmented by mappings uping
the conventfjions outlined in Clause 4 of this part of ISO 25964, and explained in more detail in Clauses 7 tp 13.
Optional elements of the source vocabulary (such as Top Term and<Definition) may be included if required

The style of display depends on how much the different types\of mapping and degrees of equivalence have
been differentiated. To illustrate the options, the displays-in*Tables 10 and 11 will draw on the data in| the
records exderpted from three thesauri as shown in Table\9-"Mappings are in the course of establishment from
one source thesaurus to two target thesauri. In the~first target thesaurus, there is an exactly equivglent
concept, but in the other one the only candidates are either much broader or much narrower, possibly suithble
for hierarch|cal mappings.

In this situgtion, mapping can be done with"more or less differentiation as illustrated in Table 10. VOC1 |and
VOC2 are the identifiers of the two tafget thesauri. The first column (undifferentiated mapping) shows a
minimal approach, in which only one mapping per target vocabulary has been identified for each concept from
the source yocabulary, and the type ‘of mapping has not been specified. In the second column (differentiated
mapping), more trouble has been-taken to identify and display all the mappings that might be useful from a
particular cpncept. The latter-approach supports discrimination between alternative mappings when an ekact
equivalent [concept is not™available. This style of display should also accommodate any compdund
equivalencg mappings that-apply.

Table 9 — Corresponding records from three thesauri
for which mappings are under construction

——Sotree-voecabtiary Farget-vocabulary Farget-voeabtiary-2
dairy products milk products animal products
UF  milk products BT animal products BT products
BT animal products food products NT leather
NT butter NT cheeses meat
cheese ice cream milk
cream RT dairies RT livestock industry
milk
RT dairies
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Table 10 — Single record display for two different styles of mapping
(from one source thesaurus to two target thesauri in both cases)

Undifferentiated mapping

Differentiated mapping

dairy products

UF  milk products

BT animal products

dairy products
UF milk products

BT animal products

NT butter NT butter
cheese cheese
cream cream
milk milk
RT dairies RT dairies
VOC1 milk products VOC1=EQ milk products
VOC2  animal products VOC2 BM animal produgets

VOC2 NM milk

Tabje 11 extends the display even further by including additional valid mappings to concepts in [VOC1. The

hierprchical/associative mappings to “animal products”, “food preducts”,

"o«

"«

cheeses”, “ice cream” gnd “dairies”

are [not wrong, but they are generally considered unnecessary 1o establish or display because they can be
derived automatically from the structure of internal relationships within VOC1, provided thgt an exact
equjvalence relationship has been established to “milk products”.

Table 11 — Single record display with differentiated mapping,
extended to include redundant mappings

dairy products

UF milk products
BT animal products
NTF butter

cheese

milk
RT dairies
VOC1 =EQ milk products
VOC1 BM animal products

food products
VOC1 NM cheeses

ice cream
VOC1 RM dairies
VOC2 BM animal products
VOC2 NM milk

The differentiated style without redundancy, as illustrated in the second column of Table 10, is recommended
as the most powerful and flexible of the options.

The undifferentiated style may be acceptable as a low-cost alternative in applications that do not require high

quality mappings.
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As illustrated in Tables 10 and 11, the tag or field label for each mapping in a monolingual context has up to
three components: firstly the identifier for the target thesaurus, secondly a tag for mapping type and optionally
a tilde or equals sign to show inexact or exact equivalence where applicable. All the tags and symbols are set
out in Clause 4 of this part of ISO 25964 plus ISO 25964-1:2011, Clause 3. The identifiers of the source and
target thesauri should be chosen to avoid confusion with any of the tags.

If the target thesaurus is multilingual, the identifier for it may additionally include an indicator of the language
version within it. In the example, “VOC1” should become “VOC1en” and “VOC1 EQ” should become “VOC1en

EQ”.

If mappings to another type of vocabulary are included (instead of or as well as VOC1 and VOC2 in Tables 9

to 11), the fl
— fon
— for
— for

—  for
m{

If the mapp
each vocab

bllowing target components should be shown in each mapping:

a subject heading scheme, the appropriate heading(s);

a name authority list, the appropriate preferred name(s) or identifier(s);

a classification scheme, the appropriate notation(s) and corresponding captiof(s);

a taxonomy, the appropriate category label(s) and if this is not unique-in the taxonomy, s
bans of disambiguation.

ulary that will be used as source.

16.3 Complete displays based on one of the vocabularies

16.3.1 Alphabetical displays

If the sour
complete d
complete di
in Table 9.
vocabulary,

If the sourc

splay should be as described in 16.2. If all-of the other vocabularies are monolingual thesauri
splay will then be as shown in Figure 9:{This figure is based on the same three thesauri as ap
A comparable display should alse-'be available for each thesaurus that will be used as so
i.e. VOC1 and VOC2 in this example.

b vocabulary is a name authortity list, an alphabetical display may be prepared in a similar way.

48

e vocabulary chosen for the alphabetical "display is a thesaurus, the single records with

bme

ngs are intended for use in more than one direction, a comparable display should be availablg¢ for

n a
the
bear
Irce
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16.3

Sys|
The

agrochemicals cheese
UF agricultural chemicals BT dairy products
NT fertilizers VOC1 =EQ cheeses

pesticides VOC2 BM animal products
VOC1 =EQ agrochemical products VOC2 RM milk
VOC2 =EQ  agricultural chemicals
animal products chickens
NT dairy products UF hens

eggs BT poultry

leather VOC1 =EQ chickens

meat VOC2 =EQ chickens

wool
VOC1=EQ animal products
VOC2 =EQ animal products

cream
butter BT dairy products
BT dairy products RT milk
VOC1 BM milk products VOC1 BM milk products
VOC2 BM animal products VOC2 BM animal products
VOC2 RM milk VOC2 RM milk
cattle dairy products
BT livestock BT animal products
RT milk NT butter
VOC1 =EQ cattle cheese
VOC2 ~EQ COows cream
milk

cereals RT dairies
BT plant products VOC1 =EQ milk products
VOC1 =EQ cereals VOC2 BM animal products
VOC2 BM plant products VOC2 NM milk

Figure 9 < Alphabetical display with mappings to two target vocabularies

.2 Systematic displays

ematic displays with mappings may be useful if the source thesaurus habitually uses a classi
y afe_similarly applicable if the source vocabulary is a classification scheme (including schem

recd

ied display.
es used for

rdS’ management), taxonomy or subject heading scheme, since these are generally p

resented in

systematic rather than alphabetical order.

16.4 Crosswalks

For many applications the display of internal relationships within the source or target vocabularies is
unnecessary. A correspondence table or crosswalk, showing only the cross-vocabulary mappings, may be
more appropriate. Table 12 shows mappings from one source thesaurus to two target thesauri, based on the
same data as in Table 9 and Figure 9.
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Table 12 — Crosswalk with mappings to two target vocabularies

Source thesaurus Mappings from source to Voc 1 Mappings from source to Voc 2
concept Mapping type Concept Mapping type Concept

agrochemicals =EQ agrochemical products =EQ agricultural chemicals

animal products =EQ animal products =EQ animal products

butter BM milk products BM animal products
RM milk

cattle =EQ cattie ~EQ COWS

cereals =EQ cereals BM plant products

cheese =EQ cheeses BM animal products
RM milk

chickens =EQ chickens =EQ chickens

cream BM milk products BM animal products
RM milk

dairy produfts =EQ milk products BM animal products
INM milk

When interpreting the data in a table such as this, there is an important limitation to note. The mappings a

each case 1
columns 3
show mapp
the Voc 1 @
without mo
precisely.

rom the concept in column 1 (drawn from the source-thesaurus) to the corresponding concep
pr 5. Unless all of the mappings included are of\the exact equivalence type, the table does
ngs from one target thesaurus to another. In the, penultimate row of the table, for example, we
oncept “milk products” in the same row as the Voc 2 concepts “animal products” and “milk”,
e information the type of mapping thatw¢ould apply between these concepts cannot be kn

17 Classiification schemes

17.1 Key

17.1.1 Gen

A classifica
be placed.
for arrangir
organizing

characteristics and-background

eral description

ion scheme.is.a system of classes or categories into which information resources of all kinds
\s described in this clause, it can be used either for arranging items on the shelves of librarie
g the surrogates of items in catalogues. The schemes used for records management, ang
veb¢pages and portals, are described separately in Clauses 18 and 19 respectively.

ein
s in
not
see
but
bwn

may
S or
for

The basic approactrofTtassificationistoorganize conceptsinto classes: T e tlasses are subdivided
narrower classes (see 17.2.3), and these into yet narrower classes down to the level of specificity required.

into

Each class has a caption (see 17.2.2) and sometimes a longer description to define the scope of the class.
Functioning like a thesaurus scope note, the description often lists topics that are included and provides “See

also” cross-

references to other classes where related topics are located.

In a subject classification scheme (see 17.1.5.1) each class also has a notation (see 17.2.1), typically a short

string of alp

habetical and/or numerical characters and/or other symbols.

The classification approach typically provides for pre-coordination of concepts, and has been adopted by
numerous other types of vocabulary, including many taxonomies (see Clause 19) and the schemes used in
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records management systems (see Clause 18). Since pre-coordination presents problems for interoperability,
the implications and examples for all such vocabularies are discussed further in Clause 13.

Some examples of different styles of classification scheme appear in Figures 10 and 11. In both cases only
brief extracts are shown, and information other than the caption (see 17.2.2) and notation (see 17.2.1) has

been excluded.

17.1.2 Scope and role in information retrieval

The traditional purposes of classification schemes are to organize information resources, whether in hard copy

or electronic_and to allow retrieval by browsing the shelves or by browsing a classified catalogue

Todpy’s electronic networks make it possible to extend the use of classification schemes {0 “search across
multiple collections and databases.

17.1.3 Origin and development

Clagsification schemes have been used throughout the history of libraries. Many of the schemes in use today
derive some structure and practices from schemes developed a century. ago or more, espegially Melvil
DeWey's Dewey Decimal Classification (DDC)'®, C.A. Cutter's Expafsive Classification, theé Universal
Dedimal Classification (UDC)®? by LaFontaine and Otlet, the Library of.Congress Classification [LCC)?" by

Har
enu
facs
Bib

bee

17.1

son and Martel, and J. D. Brown’s Subject Classification (SC)'" These early schemes
merative (see 17.1.5.2), although the UDC brought in some synthetic principles from the start.
ted classification came later, with Ranganathan’s Colon “Classification (CC)?"' and t
jographic Classification (BC)"'". Since the 1950s, some of-the techniques of faceted classifi
h gradually introduced into most of the enumerative schemes.

.4 Vocabulary control

Wh
cla

schéme, the notation serves as an unambiguous label to represent the scope of the class.

Where an alphabetical index (see 17.2:4) is available, this normally provides extra entry points to

fro
lang

17.1

17.1

The
use
sch
of t

reas a thesaurus exercises vocabulary control by designating a preferred term for each
ification scheme gives a unique notatien-for each class. Being independent of the langua

vere mostly
The idea of
H.E. Bliss’s
Cation have

concept, a
pe(s) of the

the classes

alternative terms and wayshof expressing the corresponding concepts. The index enables natural

uage access to the notation codes that constitute the artificial controlled language of the schen
.5 Types of classification schemes

.5.1 General

type of glassification scheme used for records management is considered in Clause 18, a
] for organizing web pages and portals in Clause 19. The present clause deals primarily with G

he- scheme is to enable access to documents according to their subject matter. Such sc

Ne.

hd the type
assification

bmes‘used by libraries (whether physical or electronic) or bibliographic databases, in which the objective

hemes are

Ssom

etimes called “subiect classification schemes”
J

17.1.5.2 Enumerative versus synthetic schemes

All subject classification schemes set out a number of classes in a schedule or set of schedules. The process
of setting them out is often known as enumeration. A scheme that explicitly lays out all the classes available to
the user is known as an enumerative classification scheme.

When the scheme needs to enumerate a class combining two or more concepts that belong in different
classes, a decision has to be made about where to place it. Usually it is located under one of the constituent
classes, according to rules specific to the scheme in question.
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As an alternative to detailed enumeration, some schemes include rules for combining classes so that the user
can synthesize compound notations from the more elementary notations of the constituent classes. The
scheme can therefore provide for very many more subjects than it is practical to enumerate. Schemes with
this capability are known as synthetic or analytico-synthetic schemes.

If the notation is regarded as constituting the basic controlled vocabulary of a classification scheme, in an
enumerative scheme this vocabulary is finite and explicitly laid out. For a synthetic scheme, the vocabulary is
not so tightly bounded. However, the rules of synthesis limit the style and structure of the synthesized
notations. Usually it is possible to decompose these into the constituent notations enumerated in the
schedules (see also 13.2.1.)

Often classification schemes today incorporate a mix of enumerative and synthetic features.

17.1.5.3 Haceted classification schemes

Faceted clgssification schemes take the principles of analysis and synthesis one step further'Firstly subjects
are analysed into simple concepts according to fundamental categories such as activities, €ntities, places,|etc.
These condepts are enumerated in the scheme as classes, each with an assigned notation. Then the notgtion
for a complex subject is synthesized by combining the notation of the simpler coneepts in accordance with
rules for s¢quence, known as citation order. The sequencing rules are essential”’to ensure that all| the
documents jon the same complex subject are given exactly the same notation and hence are brought together.
Figure 10 illustrates a simple faceted classification scheme, in which the two facets employed are “organigms”

”

and “procegses’.

Classification schedule
(organisms)
A mammals in general
AA carnivores in general
AAA leopards
AAB lions
AAC tigers
AB herbivores:in general
ABA cattle
ABB Sheep
(precesses)
B physiological processes in general
BB digestion in general
(organisms)
BB-AA digestion in carnivores
BB,AAB digestion in lions
BB.AB digestion in herbivores
BB.ABA digestion in cattle
BB.ABB digestion in sheep
BC respiration in general
(organisms)

BCAA Tespiration In carnivores
BC.AAB respiration in lions

Figure 10 — Example of a short, faceted classification with a simple notation
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17.2 Semantic components and relationships compared with thesaurus components
17.2.1 Notation

17.21.1 Purposes
The prime functions of a notation are:

a) to provide a systematic sequence that enables location of concepts within the scheme and documents
classified by the scheme; and

b) |to serve as an unambiguous label for the intended concept.

17.2.1.2 General description

Notations are typically short strings of alphabetic or numeric characters or other symbBols, or a mixtpre of these,
that|can be used to represent classes. Enumerative schemes lay out all the notation-strings availalple to users.
Synthetic schemes and faceted schemes provide rules that allow users to.synthesize notatior| strings for
congept combinations that have not been enumerated. Examples of notation are shown in Figure 10 and
Figdre 11. In Figure 11, the first nine classes are enumerated in the scheme; the last two were syrjthesized by
folldqwing the UDC rules.

(084) pictorial documents
(084.12) photographs

5 mathematics and natural science
59 zoology

5911 animal physiology
591.132 digestion

599 mammals

599.74 carnivores
599.742.71 “big cats”; lions; tigers
599.742.74:591.132 digestion in lions
599.742,71(084.12) photographs of lions

Figure 11 — Selected classes from a classification scheme (UDC)
with a notation that uses numbers and symbols

Punctuation mark§such as colons, commas, inverted commas, etc., are often used in notatiors, although
pragtice varies\widely. To interpret any such characters it is necessary to consult the rules of thg scheme in
quegtion.

17.2.4:3 Implications for mapping classes to or from thesaurus concepts

Classes such as 591.132 (digestion) or 599 (mammals) in Figure 11 are relatively simple and so could readily
find equivalent concepts, either exact or inexact, in a thesaurus with suitable scope (see Clauses 8 and 11).
Depending on the relative specificity of the scheme and the thesaurus, some simple classes might
alternatively need a hierarchical or associative mapping (see Clauses9 and 10). A class such as
599.742.71(084.12), however, is so complex that it is unlikely to correspond to a single thesaurus concept.
Such classes are very common in large classification schemes of all types, and to map them it is necessary to
establish compound equivalences (see 8.3).
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17.2.2 Captions

Figures 10 and 11 show a caption (sometimes called a class heading) alongside the notation for each class.
The caption briefly conveys the scope of the class, but does not have to be unique because the user is
expected to view it in the context of the superordinate class. For example, the classes “fungi” and “fruits” might
both be divided into subclasses with captions “poisonous” and “edible”. The user is expected to understand
that the concept behind “poisonous” is really poisonous fungi in the first case and poisonous fruits in the other.
There is assumed to be no confusion in the location of classes on these topics, because they are given
different notations. In this respect classification schemes differ from thesauri, in which the concepts are
uniquely identified by terms rather than by notation (see ISO 25964-1:2011, 6.2.1.) The implications for
mapping between a classification scheme and a thesaurus are:

— the¢ caption alone is generally an insufficient indicator of the scope of a class; and

— mapping statements should be expressed using the notation to represent a class, ratheér-than uging

17.2.3 Hienarchies in classification schemes

The approach of dividing classes into narrower classes, and these into yet narrower)classes, is fundamentally
hierarchicall The hierarchical approach is often accentuated in the layout of a élassification scheme, with the
size and style of typeface varying as the level of subdivision proceeds and-the use of indentation (as in
Figure 10) o show which level has been reached. However, it is very important to note that the hierarchigs of
a classificafion scheme are not usually governed in the same way as hierarchical relationships in a thesaufus.

A thesaurys admits relationships as hierarchical only if they *are generic, partitive or instantial (see
:2011, 10.2). For example, since a chemical elementds neither a type, nor a part, nor an instgnce
, @ BT/NT relationship between these conceptstis not applicable. However, in a library |it is
convenient fo be able to find books about chemical elementsiin the Chemistry section. Therefore the subdass
“chemical eJements” may be admitted at the appropriate_level within the hierarchy of the class “chemistry”|in a
classification scheme for use in libraries. The notation similarly shows chemical elements as belonging to
chemistry.

It follows thpt when the classes of a classification scheme are mapped to the concepts of a thesaurus, even if
every class|finds an exact equivalence mapping, commonly the hierarchical structure between the classgs is
not the sanje as the hierarchical relationships between the thesaurus concepts. This should not be regarded
as a problgm. For purposes of information retrieval, a crosswalk between a thesaurus and a classificgtion
scheme neg¢ds mappings between-concepts and classes, not between the respective internal relationshigs of
the vocabulgries.

The rules ¢f citation order~in” a classification scheme are designed to lead to a single location for |any
compound ¢lass. This isconvenient in physical libraries, where there needs to be one (and only one) placg for
every document, though™documents that deal with more than one subject can have entries under more than
one class ih a classified catalogue. See I1SO 25964-1:2011, 10.2.5 for a discussion of the ways in which
thesauri cap handle alternative hierarchical locations of concepts.

17.2.4 Alphabetical-indexes-to-classification-schemes

Most classification schemes have an index enabling access to the multiple locations at which a single concept
can occur within the scheme. This is especially necessary for faceted classification schemes because, as
illustrated in Figures 10 and 12, aspects of simple concepts, such as lions, are scattered when they appear in
compound subjects but are not the first-cited elements.
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Alphabetical index corresponding to the scheme in Figure 10
carnivores : digestion : physiological processes BB.AA
carnivores : mammals AA
carnivores : respiration : physiological processes BC.AA
cattle : digestion : physiological processes BB.ABA
cattle : herbivores : mammals ABA
digestion : physiological processes BB
herbivores : digestion : physiological processes BB.AB
herbivores : mammals AB
leopards : carnivores : mammals AAA
lions : carnivores : mammals AAB
lions : digestion : physiological processes BB.AAB
lions : respiration : physiological processes BC.AAB
mammals A
physiological processes B
respiration : physiological processes BC
sheep : digestion : physiological processes BB.ABB
sheep : herbivores : mammals ABB
tigers : carnivores : mammals AAC

Figure 12 — Selected entries from a chain index

Whether the index is a chain index as in Figure 12 or wses the style recommended by ISO 999:1996, its
fungtion is only to provide access to the schedules of the scheme. Sometimes it does this by including entries
for [specific aspects of the scope of a class, that might not be explicity mentioned in its| caption or
accpmpanying notes. For example, in the DDC,index entries leading to class 387.2 (Ships) ipclude “Air-
cushion vehicles — ocean”, “Boats”, “Merchant ships”, “Vessels (Nautical)’, etc. While establishing mappings
between a classification scheme and a thesaurus, such index entries may prove helpful in clarifying the scope
of the corresponding class. They may also-be helpful in suggesting additional hierarchical mapgings to and
fronp thesaurus concepts. In any mapping'statement, however, the class should be represented by its notation
and|not by any of its index entries.

17.83 Recommendations for-mapping between a thesaurus and a classification schgme

The| scope of a class should be determined by examining its caption(s), superordinate and subordinate
clagses, any descriptive\notes and corresponding index entries.

The|scope of each thesaurus concept should be established with similar care. See also Clause 14.
Mappings may’be established from classes to thesaurus concepts, or from thesaurus concepts tg classes, or

both. It isyimportant to take the direction of the mapping into account as work proceeds (see 13.2 for more
disqussion and examples).

For simple classes, it may be feasible to identify a single thesaurus concept that is exactly or inexactly
equivalent (see 8.2 and Clause 11). Failing that, it may be possible to establish a hierarchical or associative
mapping (see Clauses 9 and 10). But for classes involving the pre-coordination of simpler classes, typically
the best solution available is a compound equivalence mapping (see 8.3).

For enumerative classification schemes, it may be sufficient to provide mappings for all the enumerated
classes. For synthetic schemes (including faceted schemes), a comprehensive mapping capability should
provide also for classes that are not enumerated but can be synthesized according to the rules of the scheme.
The synthesized classes represent complex concepts. Typically they require compound equivalence
mappings to the appropriate thesaurus concepts (see also 13.2.2).
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While the hierarchical arrangement of the scheme may be found helpful in clarifying the scope of a given class,
the inter-class relationships themselves need not be mapped (see definition of “mapping” at 3.45, which
applies only to concepts and classes, not to relationships).

Mapping statements should be expressed using the notation to represent a class, rather than using its caption
or corresponding index entries.

Further recommendations and examples, applicable to many taxonomies and to schemes used in records

management as well as to classification schemes, are to be found in Clause 13.

18 Classjification schemes used for records management

18.1 Key

18.1.1 General description

Many orgar
(It is somet

used by librjaries (see Clause 17) generally support access according to the subject’'matter of documents

schemes u
each recorg
correct chr

characteristics and background

izations use a custom-built classification scheme for the purpose of managing their official rec
mes known as a file plan, or as a business classification scheme.) While’ classification sche

5ed in records management systems are more concerned with business context. Consequeé
is typically associated with the business functions, activities_and transactions it records, in
bnological series. A well designed scheme is usually based. on analysis of the organizati

brds.
mes
the
ntly
the
bn’s

activities, the regulatory environment and risk factors, and security and,accountability requirements.
Figure 13 illustrates a typical functional classification scheme used for records management, showing orly a
few of the |high-level class names and identifiers. All the classes shown are likely to be subdivided [and
subdivided pgain, to several more levels.

Identifier Class name

HRO00 Human resource management

HR100 Maintaining optimum levels of staffing

HR110 Staffing needs assessment

HR120 Recruitment

HR121 Advertising

HR122 Shortlisting

HR123 Interviewing

HR124 Informing applicants

HR200 Leave administration

Figure 13 — Extract from a functional classification scheme

Classificatign sehemes for records management generally respond to legal requirements (which can vary from
one jurisdittion *to another) concerning the maintenance of complete and accurate records of[the
organizatiou’a activites—Retentiomand diapuaa: lcquilcmm ts—are—=a :\cy dcaiyll factorbecause manmagerment

is easier if classes are organized so that the entire contents of particular files and folders can be retained for
their required period and disposed of according to a pre-determined schedule. Also the need for controlling
access can influence the way files are grouped.

NOTE For further information, see ISO 15489-1 and ISO/TR 15489-2.

18.1.2 Scope and role in information retrieval

The classification scheme in a records management system typically supports browsing and has a limited role
in searching.
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As a browsing aid, the hierarchical structure of the scheme helps a user to find interconnected series of
records at whatever level of aggregation is required. For example, the user might find a folder containing all
the correspondence with American shareholders in a particular year and browse within it to find a subfolder for
those in California only. Within that subfolder the user might pick out a file for one particular shareholder, and
he might browse further within that file to identify a single record — perhaps an enquiry received from the
shareholder.

When the names of files and folders in the scheme are known to the user of an electronic records
management system, these can generally be used in search queries. But these names are typically
inadequate when searching for records on a particular subject and so complementary search tools are needed,
such as full text retrieval and/or indexing with a thesaurus.

18.1.3 Origin and development
In the days when most records were held on paper, the individual records were usually grouped in physical
filed, which were aggregated in folders and stored in filing cabinets. The files, folders and filing cabinets were
labglled according to the classification scheme, which might or might not be listed in-full in a separate set of

sch
now
alig
How
the

18.1

In 1
com

bdules. With the advent of computers, such systems have been progressively automat
adays electronic systems are used for the vast majority of records. Increasingly these systen
ned with 1ISO 15489, and the practices of electronic records management systems are evol
ever, the analogy of files and folders, together with the tradition of. hierarchical organization,
Classification schemes of most records management systems.

.4 Vocabulary control

bination to compose the titles of individual records,<as well as to label the files and folde

systems apply vocabulary control in different ways, but within any one system, naming consistency

bd, so that
s are being
ing rapidly.
still govern

ecords management systems, the names of classes®in the classification scheme are offen used in

s. Different
is vital.

When SO 15489 is followed, the top level of\the classification scheme generally reflects the principal

bus
fung
take

To
sup
the

18.

-

18.2
Eac
sch
or
that

ness functions of the organization; the second level is based on the business activities con
tion; the third and subsequent levels are further refinements of the activities or groups of trans
place within each activity.

hchieve unique identification of each class in the scheme, either its name is added to the n

brordinate classes, or its codetidentifier or a combination of these can be used, depending on
system.

P Semantic components and relationships compared with thesaurus component

.1 Class names

h class innthe scheme usually has a name or label, comparable to the caption in a subject G
bme (see 17.2.2). In different records management systems, the class names can be known as
jescriptors” or “keywords” or “titles” or “labels”. In any one array, each class name has to be

stituting the
actions that

ames of its
the rules of

S

assification
“headings”
unique, so

recur. For

the user will not be confused. But in different arrays, it is common for the same name td

example, “Bookings” might occur both under “Conferences” and under “Exhibitions”, as the name of two
completely different classes. In the scheme shown in Figure 13, the class name “Advertising” might recur in
the context of property sales.

18.2.2 lIdentifiers

Electronic records management systems generally allocate a unique identifier (such as a structured numeric
or alphanumeric reference code) to each electronic class or file, right down to the level of individual records.
The identifier is comparable with the notation of a subject classification scheme, except that it extends to the
documents in the system, as well as the classes in the scheme.
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A separate identifier is not always present in paper-based systems if the class names are judged sufficient for

locating particular records. But where present, it often takes the form of a mnemonic code for each top-

evel

class, followed by letters or numbers corresponding to each subdivision at successive levels. For example, the
identifier “REG-PUB-COR” might represent the subfolder for “Correspondence” within the “Public consultation”
folder of the top-level class “Regional planning”. An individual record within the subfolder might have identifier

“REG-PUB-CORO067”.

18.2.3 Other components of the scheme

Each class in the scheme typically has other data associated with it. The following elements are often foun

d:

— defcription (comparable with the scope note of a thesaurus concept or class description of a sul
clgssification scheme);

— index terms (including any mappings to or from thesaurus terms);

— dates (of opening, closing or deleting the file);

— acfess rights (specifying who is allowed access to the content);

— retention schedule (specifying how long the records in this file must be-fetained);

gtory notes (comparable with the history notes of a thesaurus concept);

— crgss-references to other classes in the scheme (comparable to “See also” references in a sul
clgssification scheme, or the associative relationship in a-thesaurus).

To encourage consistent application of the scheme, it is often accompanied by an index. Entries in the ir
can be defived from the name of the class and its superordinate classes, plus any useful terms in
description pnd their synonyms, plus any index terms assigned to the class.

Also accompanying the scheme there are often rules allowing administrators to extend the scheme, or to
or merge files, in the course of capturing new records and series of records.

18.2.4 Hienarchical structure
Like any classification scheme, that'of a records management system involves pre-coordination of conc

(see 13.1) and it is usually mongohierarchical. However, some systems allow a single record to be assigne
more than gne class or file in the-system.

18.3 Recammendations for interoperability with a thesaurus

The following potential’'use cases may be considered:

ject

ject

dex
the

Split

Epts
d to

a) A thesaurus may be used in the preparation of an index to the scheme. Although this indexing pro

“mappings” are used internally within the scheme (usually to support the task of entering new records
the system) and not for external interoperability purposes.

into

b) A thesaurus may also be used in the preparation of a subject index to the records stored in or managed
by the records management system. This index is more extensive than that described in a), because
individual records are indexed. A thesaurus used in this way complements the classification scheme,

enabling searches on the basis of subject content rather than the business contexts addressed by
classification scheme.

c) Another use case arises when documents from the records management system are selected
inclusion in another retrieval system, one which uses a different thesaurus. The cost of indexing with

the

for
this

thesaurus may be reduced by relying on mappings from the corresponding classes of the classification
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scheme. The mappings allow appropriate thesaurus terms to be added to the metadata of the selected
records [see also 12.1 a)].

d) The use case described in c) could alternatively be addressed by mapping thesaurus terms to the
classification scheme, and using the mappings to convert queries at the time of search [see also 12.1 b)].

Of these cases, only c) and d) involve mapping between the classification scheme and an external thesaurus.
The recommendations and examples in Clause 13 provide general guidance, subject to the following

additional recommendations.

Before any mappings are prepared, the most appropriate way of representing each

class in a

mapping statement should be established, taking care that the chosen mode of identification is

unique within the scheme.

The direction of the mappings for use case c) is from the classification scheme 46 the the
no need for reversibility. The mapping types described in Clauses 7 to 11 may ’be applie
cumulative compound equivalence should be applied with caution, as it could’have a neg
on the precision of searches.

The direction of the mappings for use case d) is from the thesaurys-to the classification s
no need for reversibility. The mapping types described in Clauses7 to 11 may be applie
intersecting compound equivalence should be applied only Where the scheme is poly
and/or it is customary to assign more than one class to a single record.

For both c¢) and d), it should be understood that:both the recall and the precision f{
achieved by such mappings will be inferior to what.can be done by indexing the individ
directly with the external thesaurus. This is because the classes of a records manage
are rarely designed to reflect the subject content of records (see 18.1.1). For good retrie

baurus, with
. However,
btive impact

cheme, with
. However,
hierarchical

hat can be
ual records
ent system
| results, a

more effective approach is to index individual results as in b). If access by a second, different
thesaurus is required, mappings between.the two thesauri could provide an effective solufion.

19 |Taxonomies

19.1 Key characteristics and background

19.1.1 General description

The| typical taxonomy\is' presented as a hierarchical vocabulary, used for classifying or gategorizing,
organizing, browsing; Aavigating, searching and/or filtering any type of content in networked envijonments. A
conmjmon use casge-is to support navigation, especially by hierarchical organization and browsing through a
bro1d set of electronic resources, e.g. websites, intranets, portals, wikis. Taxonomies are offen used to

proyide website menus. To complement the navigational features with a search capability, taxohomies can
incllide synonyms operating behind the scenes as entry terms, and “See also” references between related
catggofies in the hierarchy.

Some taxonomies are customized to reflect the language, culture and goals of a particular organization, and
used as the basis for knowledge sharing in the organization. They can be viewed as knowledge maps, or as
communication and learning devices, integrating history, expertise and inside information in support of every
business activity.

Some taxonomies include rules for automatic categorization and even personalization of incoming documents,
for example news items. The rules may be used to sort incoming items into categories, and deliver them
selectively to users expressing an interest in particular categories.

NOTE Automatic categorization and personalization techniques are outside the scope of this part of ISO 25964.
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19.1.2 Scope and role in information retrieval

Taxonomies are commonly used for resource navigation in portals, intranets and websites, and they support
retrieval primarily by enabling browsing.

To assist browsing, the categories in a taxonomy are generally arranged in hierarchies so that a user can
navigate up or down to the appropriate level. Links between related categories in different hierarchies enable
lateral browsing.

To assist searching, the categories have labels, often with multiple synonyms. The user can find what he

wants by entering any of these directly.

To assist fi
choose to n

An alternati
the taxonon
the scenes
to the corre
and relation

19.1.3 Orig

The term “taxonomy” originates from Greek, taxis (meaning “order” or(’arfangement”) and nomos (mea

“law” or “sc
an exclusiv
broadened
corporate

business re

g

3

19.1.4 Voc

Some taxomomies follow the model of classification schemes, providing a unique notation for each cated

Much more
the thesau
designate §
generally it

19.2 Type

19.2.1 Gen

The term “taxonomy2iis used and misused so widely that many very different types of vocabulary can be g

this name.
taxonomies

tering, the categories where the search term appears can be presented, so that the user
arrow the search to one or more categories.

ve approach to retrieval is to link a simple taxonomy with a more complex thesausus. In this

Ny can be presented very simply, as just a hierarchical set of categories and sub¢ategories. Be
however, can lie a much more elaborate thesaurus. If each category in the taxonomy is map
sponding thesaurus concept, all the preferred and non-preferred terms, as well as any scope

ships possessed by the concept, can be exploited to provide extra retrieval'capabilities.

in and development

ence”). The original term is often used to refer to the classification and naming of organisms f
b, monohierarchical perspective. In this part of ISO 25964, however, the definition of “taxonom
to cover monohierarchical as well as polyhierarchical classification of any subject matte
ettings, the taxonomy often includes entry poinfs:such as business functions, product ty,
ationships, industry segments, business events;-and document and record types.

abulary control

commonly, however, the category_label is not accompanied by notation. If the taxonomy foll
us model, each category label will be unique within the scheme and can be used alon
particular category. Alterpatively or additionally, a unique identifier can be provided, althg
s hidden, intended mainly for'computer use.

s of taxonomies

eral

In this>clause, however, possible typologies will not be discussed because the focus is
used' for resource navigation. Even these include such a variety that in the contex

can

way
hind
ped
hote

hing
rom
y” is
. In
Des,

ory.
OWS
b to
ugh

ven
on
t of

interoperab

lity/it_is useful to distinguish some key structural features that have an_impact on_mappin

, as

described in 19.2.2 and 19.2.3.

19.2.2 Monohierarchical versus polyhierarchical structures

For the purposes of interoperability, and especially the establishment of mappings, it is useful to distinguish
taxonomies that follow the model of classification schemes from those designed more like thesauri. Figures 14
and 15 show contrasting examples.
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Education Health Defence
Institutions Institutions Institutions
Funding Funding Funding
Research Research Research

Figure 14 — Example of a simple monohierarchical taxonomy
(allowing repetition of category labels with differing scopes)

Figure 14 is similar to the classification scheme illustrated in Figure 8 in Clause 13, except that there is no

notd
the
the
labe

Figy
The
con
are

Des
strid
bety

tion. Category labels are repeated in different hierarchies, but the categories are different
pducation hierarchy refers only to the funding of educational activities; “Funding” in the health
funding of health activities, and so on. Just like the caption in a typical classification scheme, t
| is insufficient to identify the category uniquely, and should not be used alone in mapping statg

re 15 shows a taxonomy in which each category label is unique, like the preferred terms of &
same category (e.g. “Military training”) can appear in more than one hiefarchy; if so, the
ent of the category is exactly the same, irrespective of its location. When unique category labe
available, they may reliably be used in mapping statements.

pite some resemblances to thesauri, it should be noted that in Figure 15 the rules of hierarch
t as those of a true thesaurus (see 1SO 25964-1:2011, 10.2){For example, a hierarchical
veen “Education” and “Educational institutions” would not be recommended in a thesaurus.

Funding” in
hierarchy to
he category
ments.

thesaurus.
scope and
s like these

are not as
relationship

Health
Health institutions

Education Defence

Educational institutions Defence institutions

Educational activities Health-related\activities Military activities

Training Medical training Military operations
Medical training Preventive medicine Military training
Military training Surgical operations etc.

Teacher training etc.

etc.

19.2

Ag
mak
lang
are

Figure 15 — Example of a polyhierarchical taxonomy
(the same category can be included in more than one hierarchy)

.3 Non-symmetrical structures in multilingual and multicultural taxonomies

reat many~taxonomies are developed for particular communities and for use by untrained Iz
es themssubject to cultural and social influences that differ in parallel communities where

commonly found in multilingual taxonomies.

ymen. This
a different

uage\is spoken. For this reason non-symmetrical structures (as described in ISO 25964-1:2011, 10.2.6)

19.3 Semantic components and relationships

19.3.1 Categories

The basic units of a taxonomy, corresponding to the concepts of a thesaurus or the classes of a classification
scheme, are usually known as “categories”. A category can encompass either a single concept, e.g. “‘Human
rights” or a combination of concepts, e.g. “Government, citizens and rights”. A combination like this is often
created as a presentational device to group several more specific categories. Sometimes the combination in a
category is best conveyed by a phrase, e.g. “Coping with cancer” or “Search for clinical trials?”, corresponding
to the anticipated needs of users. Sometimes the meaning of the category, single or combination of concepts,
is expressed in imperative mood in order to communicate the sense persuasively (e.g. “Be safe in the sun” or
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“Stay away from tobacco”). At lower levels of the taxonomy it is common to find a highly pre-coordinated

expression

such as “Car safety and child seats” or “Reporting crime and anti-social behaviour”.

In addition to the categories that apply to the subject or topic of content documents, taxonomies sometimes

include non

at

th

-subject categories such as:

the intended audience (e.g. “Kids and Teens”);

ime or place limitation (e.g. “Archive” );

form of documents (e.qg. “Press releases”): and

an
Any mix of

Each categ
disambigua
a qualifier (
In a multilin

As well as
identifier for
user-readalj

19.3.2 Syn

Category Iz
preferred te
and lexical
relationship
An alternati

associated task (e.g. “Claims submission”).
subject categories with the above types can occur, at any level of the taxonomy.

ory is given a category label, which in some taxonomies is unique bufyin others is
fed (compare Figures 14 and 15). Where disambiguation is required, the label-is sometimes g
see 1ISO 25964-1:2011, 6.2.2). The category labels correspond to preferred terms in a thesad
jual taxonomy, each category usually has a different label for each language.

the label for human use, each category in some taxonomies also’ has a unique, non-semg
machine use. This is especially useful when category labels are‘not disambiguated. Provision
le notation is unusual.

jonym variations

rms. Like the terms in a synonym ring, these caninclude near-synonyms, abbreviations, acron

variants (see 24.2). Qualifiers are sometimes added for disambiguation. The equivale
between a category label and its synonyms)can be displayed explicitly, but more often it is hid
ve way of invoking synonyms is to provide mappings from categories to the corresponding en

in a thesaurus or set of synonym rings; although.thé synonyms are not present in the taxonomy itself, they

be used by

19.3.3 Hiet

In some
1ISO 25964

invoking the mappings at the time ‘of’'search.

archical relationships

axonomies the rule§ jgoverning hierarchical relationships in thesauri are followed
1:2011, 10.2), including the use of polyhierarchical structures (see 19.2.2). More commg

however, taxonomy hierarchies are like those of a classification scheme (see 17.2.3) and for these

structure is
for more dis

usually monghierarchical (see 19.2.2), with implicit pre-coordination of concepts. See Claus
cussion of hew to handle pre-coordination.

19.3.4 Asspciative relationships

Some taxo

not
ven
rus.

ntic
of a

bels often have synonyms in the same way as\ the preferred terms in a thesaurus have pon-

yms
nce
en.
ries
can

see
nly,
the
B 13

rent

homies _incorporate associative relationships between related categories, usually from_diffe

hierarchies. Comparable to the associative relationship in a thesaurus (see ISO 25964-1:2011, 10.3), they can
appear as “See also” references, in the style of many classification schemes, and/or be implemented as
hyperlinks between the related categories.

19.3.5 Definitions and scope notes

A definition

and/or scope note may be attached to a category where necessary to clarify its scope.

19.3.6 Rules for automatic categorization

Optionally, rules for automatic categorization, automatic querying and personalization can be attached to the

categories.
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19.4 Mapping between a thesaurus and a taxonomy

19.4.1 General

In common usage the term "taxonomy" is applied widely, with a great variety of different meanings. Therefore,
before mappings are developed to or from a vocabulary described as a “taxonomy”, the vocabulary should be
studied to identify its type and principal characteristics. Characteristics which can influence the content and
style of mappings include:

— presence/absence of pre-coordination (see Clause 13, especially Figure 8);

— presence/absence of polyhierarchy;

— presence/absence of non-symmetrical structures (in a multilingual taxonomy);
— availability of notation;

— availability of a unique category label functioning as preferred term; and

— inclusion of proper names.

Where pre-coordination in the style of Figure 8 is found, the taxonomy can be regarded ag a type of
clagsification scheme and the recommendations in Clause 13 and 17.3"should be followed. If, hoyvever, each
catggory label is unique in the taxonomy, and especially where polyhierarchical structures are pgrmitted, the
taxqnomy can be treated more like a thesaurus and pre-coordination between subordinate and syperordinate
catggories is less likely to cause difficulties.

Some use cases require mappings from a thesaurus t6”a taxonomy, while others need mappings in the
opppsite direction. Either option is in general feasible @nd the examples in Clauses 12 and 13 may help guide
the phoice.

All gf the mapping types described in Clauses #to 11 may be considered.

A cpmpound equivalence mapping is usually needed when mapping from a grouping categqry such as
“Gopjernment, citizens and rights”, or “Accidents and accident prevention”.

In a]l mapping statements, the category should be designated unambiguously, using the category label if it is
unique, or a non-semantic unique identifier. The former designation is generally more appropriatg for human
readlers; the latter for manipulation by computers.

In the case of a non-symmetrical multilingual taxonomy, a choice should be made concerning whig¢h language
vergion or versions to6-use in the mappings. In the symmetrical parts of the taxonomy, a mapping to or from
any| category sheuld be equally valid in all its languages. In the non-symmetrical parts, [to achieve
conjprehensivesmapping each category in each language version should be mapped separately. In some
conjexts, it may'be sufficient to prepare mappings for only one of the language versions. But if this is done,
the mappings*should not be applied to contexts using the other languages.

In the“ease of non-subject categories, it is difficult to develop effective mappings, because thesayri designed
for ] f i i ; f r metadata
elements such as document type or audience. If the thesaurus is not used as the source of values for these
elements, mappings between taxonomy and thesaurus should not be made. For a particular application, it is
sometimes possible to develop mappings from the non-subject categories to a combination of values drawn
partly from the thesaurus and partly from the authority list used for the metadata element in question (see
Example 7 in 19.4.2 below).

19.4.2 Practical examples
In all the mapping statements for the following examples, the identifier of the thesaurus is “THES” while that of

the taxonomy is “TAX”. For purposes of these examples it is assumed that the category label is unique; if this
is not the case some other, unambiguous, identifier should replace it in the mapping statements.
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EXAMPLE 1

Mapping case

Taxonomy has a category “rights”, while the nearest concept in the thesaurus is “civil
rights”.

Mapping statement

rights THES NM civil rights

Discussion

In this case, mapping from taxonomy to thesaurus is much the same as between two
thesauri. See Clauses 7 to 10.

Mapping in the
reverse direction

civil rights TAX BM rights

EXAMPLE 2

Mapping case

Taxonomy has a category “human rights”, while the nearest concept in the thesaurus
is “civil rights”.

Mapping statement

human rights THES ~EQ civil rights
or human rights THES NM civil rights

reversg direction

Discugsion Which of these mappings is more accurate depends on the’context in which the
mappings will be used; for example, the most applicable legal jurisdiction under which
the rights are defined.

Mapping in the civil rights TAX~EQ human rights

or civil rights TAX BM human rights

EXAMPLE 3

Mapping case

Taxonomy has a category “‘jams, jellies.and preserves”, while the nearest concept i
the thesaurus is “fruit preserves”.

=]

MappiTlg statement

jams, jellies and preserves THES/EQ fruit preserves

reversg direction

Discuslsion Possibly, the statement could” be modified to mark it either exact or inexact. Tp
determine which of these\is’ appropriate, it is necessary to study any scope notes
associated with the concepts, the hierarchical environment of the category, and the
way resources havebeen assigned to the category/concept.

Mapping in the fruit preserves TAXEQ jams, jellies and preserves

EXAMPLE 4

Mapping case

Taxonomy has a category “children and obesity”, while the thesaurus has separat
concepts “children” and “obesity”.

D

Mappipg statement

children and obesity THES EQ children + obesity

Discugsion Although the “and” makes this look similar to Example 4, it is in fact an example ¢f
intersecting compound equivalence and should be handled differently. The category is
not intended to group everything about children and everything about obesity, but only
for items dealing with the combination of concepts.

Mapping in the The TolIoWINg separate statements snodld be considered:

reverse direction

children TAX NM children and obesity
obesity TAX NM children and obesity

Before either of these is accepted, the taxonomy should be checked, to see if there
are other categories that match the thesaurus more closely, or perhaps equally

closely. Multiple mappings from the same concepts could well be appropriate.
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Mapping case

Taxonomy has a category “government, citizens and rights”, and there is no single
concept in the thesaurus that brings all this subject matter together. However, the
thesaurus does have separate concepts “government”, “general public’ and “civil
rights” as well as several other rights-related concepts.

Mapping statement

a) government, citizens and rights THES EQ government | general public | civil

candidates rights
b) government, citizens and rights THES EQ (government | civil rights) + general
public
r‘) gn\/nrnmnnf, citizens and righfe THES EQ gn\/nrnmnnf ! civil righfq
d) government, citizens and rights THES EQ government | civil rights )fonsumer
protection
e) [no mapping]
Discussion At first sight this looks like an example of cumulative compodnd equivdlence, as

shown in option a).

However, option a) is misleading because this category does not really include
information about citizens or the public. The mention of citizens is intended tp suggest
that the information is for citizens (rather than,for businesses or for the state).
Option b) looks closer, because it takes in information about government ahd/or civil
rights, which also mentions the general public.

The weakness of option b), if applied to.a search expression, is in requiring the
presence of “general public’ among themetadata of resources being searched. Even
when a document is written expressly far the guidance of the citizen and/or ttje general
public, this aspect might commonly: not be captured in its metadata. |[To avoid
excluding relevant material, option*c) performs better (though such an open-ended
search statement might not yield’good precision).

Option d) could result from examining the taxonomy more closely and discovering
“‘consumer rights” among:* the subcategories of “government, citizens arld rights”.
Consumer rights are not usually considered among civil rights, and so more| concepts
need to be added te-the mapping statement, making it more open-ended than before.

Plainly all the proposed mappings are inexact, but a marker is not needed bg¢cause all
compound edquivalence mappings are inexact. In this case, the mappings|seem so
very inexdct that one should question whether any mapping is really needed.

Option.e)-seems appropriate if the mapping has no important use. Plainly thg category
“government, citizens and rights” is useful in the taxonomy as a presentation| device to
assist users in navigation down to subcategories such as “citizenship”, “idenfjty cards”,
“consumer rights”, etc. but it is much less useful in search statements or in Jocument
metadata. A mapping of a grouping category like this can often be disregarded if a

thorough job is made of mapping all its subcategories.

Mapping in the
reverse direction

A single mapping is not available. But the following separate statements ghould be
considered:

a) government TAX BM government, citizens and rights
b) general public TAX BM government, citizens and rights

c) civilrights TAX BM government, citizens and rights

d) consumer protection TAX BM government, citizens and rights

Option @) is inappropriate, because the category is not about citizens or the public.
Options f), h) and j) could be valid, but before any of these is accepted, the narrower
categories of “government, citizens and rights” should be checked. Among them the
taxonomy may well have categories (such as “consumer rights”) that correspond much
more closely to the thesaurus concepts than does the broader category. Mappings at
the same level of specificity are usually preferable to hierarchical mappings and so, for
example, “consumer protection TAX ~EQ consumer rights” would be preferred to
“‘consumer protection TAX BM government, citizens and rights”.
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EXAMPLE 6

EXAMPLE 7

66

Mapping case

Taxonomy has a category “Coping with cancer”, and there is no single concept in the
thesaurus that combines “coping” and “cancer”. The thesaurus does have the concept
of “cancer”. But the nearest single term/concept to “coping” is “management” or
“disease control” or “medical treatment” or “health protection”, none of which seem to
capture what is intended in the taxonomy. The category has much appeal for a
community of cancer sufferers, carers and specialists, but it is made up of very many
aspects, such as therapy, palliative care, counselling, childcare, medication, lifestyle,
etc.

Mapping statement

a) Coping with cancer THES EQ cancer + (support services | medical treatment |

candidates complementary medicine | palliative care | counselling | childcare | medication | lifestyle
| respite)
I b) CUVIIIU VVIt:-I oarivel T: :ES RI‘V‘: warivel
Discugsion Option a) seeks to capture the whole of what is implicit in “coping”, but the outcomg is

far from perfect. A statement like this could not be used for conversion of index terms
(except in a prompting system for human indexers). If used for conversion of-sealch
statements, high recall and precision cannot be expected.

Option b) acknowledges the difficulty of capturing the whole essence ofi¥coping”. Again
it could be useful as a prompt for a human searcher or indexer, butlisynot suitable for
automatic conversion of search statements or index terms.

Mapping in the reverse
directipn

The following statement should be considered:
cancer TAXRM coping with cancer

Before the mapping is accepted, it should be checked whether the taxonomy haqg a
narrower category corresponding more closely to “cancer”. If it is available, pn
equivalence mapping is generally preferable to hierarchical or associative mappings.

Statements such as the following can be consideredtoo:
support services TAX RM coping with cancer

medical treatment TAX RM coping with cancer

etc.

In each case, the taxonomy should be inspected for the presence of other, more clos¢
matching categories, and the closest’should be preferred.

y

Mapping case

Taxonomy for a website dealing with health care has a top-level category “Kids and
Teens”, while the thesaurus has concepts “children” and “teenagers”, as well as “hedlth
care”. But in systems.and collections using this thesaurus, the source of terms used for
the metadata element “Audience” is a small authority list called “Targets” (abbreviated
TARG), which contains the values “Children” and “Youths”.

Mapping statement

a) Kids and"Feens THES BM health care

candidates b) Kids-and Teens TARG BM Children | Youths
c) Kids'and Teens EQ TARG (Children | Youths) + THES health care
Discugsion Thé-taxonomy category labelled “Kids and Teens” is narrower than the label impligs,

being in fact “Health care for a target audience of children and teenagers”. The label is
misleading when taken out of context.

A mapping from this category to thesaurus concepts “children” and “teenagers’|is
inappropriate, because it would have the effect of searching for documents abgut
children, instead of documents written for children. It would be similarly misleading if
applied to the conversion of index terms.

Rather than provide no mapping at all, option a) is a possibility, although it will LTsOt

discriminate between audiences. The tag BM (rather than EQ) should be used, because
“health care” is the broader concept applicable to the entire content of the website.

Option b) is available only if the application makes provision for directing the search (or
converted index terms) to the Audience metadata field rather than the Subject field. It
too uses tag BM rather than EQ, because the search would retrieve all material
intended for a young audience, not just items relevant to health care.

Option c) is potentially more powerful, combining the desired subject area with the
Audience restriction. But the syntax it uses is not standard across external search
systems. The results are likely to be effective only in a purpose-built application within
the control of the systems engineers.

Mapping in the reverse
direction

There are risks associated with applying any of these options in the opposite direction.
At most, they could be used in a “suggester” interface that offers candidate terms to the
indexer or searcher.
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20 Subject heading schemes
20.1 Key characteristics and background

20.1.1 General description

A subject heading scheme is a type of controlled vocabulary that is used to represent in synthesized form the
topics discussed in documents of any type. Subject heading schemes share some characteristics with
thesauri and with classification schemes. Like a thesaurus, they represent concepts in the form of terms or
phrases, and like a synthetic classification scheme, they provide syntactic rules for combining terms into
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20.2 Semantic components and relationships

20.2.1 Overview

The main components of a subject heading scheme are headings, subdivisions and relationships between
them. The scheme may also include or be accompanied by rules for when and how to combine these
components.

20.2.2 Hea
Headings

representin

is normally

Subject he
headings).

A subject h
subdivision

20.2.3 Subdivisions

These are comparable to preferred and non-preferred terms, respectively, in a thesaurus.

dings

one concept (e.g. “Arithmetical algebraic geometry”) or of several words representin
combination of distinct concepts (e.g. “Mines and mineral resources”). The form and meaning of each*heafling
are controlled, albeit less strictly than is the case in a thesaurus. For example, the plural form of,.caunt nquns

preferred in English versions of subject heading schemes (e.g. “Trees”; “Forests”; “Arid regio

headings, words can be presented in direct, natural order (e.g. “Dacians in(literature”; “R
, ", “Series, Arithmeti¢”)-DHomographs
ed by a qualifier, e.g. “Mercury (Planet)” and “Mercury (Roman deity)”.

hdings can be usable for indexing (accepted headings) or not usable for indexing (reje

5 are added to the initial heading to form a pre-coordinated string.

rds

S”)_
iver
are

cted

eading can be simple, consisting of just one concept, or it{can be compound, if one or more

Compound | headings are pre-coordinated strings created«by adding to the initial heading one or more
subdivision$ to represent a topic completely and accurately2A double dash generally connects the subdivision
to its initial jheading, as shown in Figure 16. Subdivisions can consist of a single word, e.g. “Marketing” ¢r of
several wolds e.g. “Meiji Period, 1868-1912". The function of subdivisions is to represent the perspecfive,
point of vigw, form, etc. under which the topic expressed by the heading is presented in an informgtion
resource.

Common types of subdivisions include:

a) topical subdivisions, e.g. “Marketing”, “History”, “Alternative treatments”, “Colonies”, “Genetic aspects’

b) geographical (place) subdiviSions, e.g. “Italy”, “Russia”, “Québec (Province)”;

c) chronological (time) subdivisions, e.g. “500-1400”, “20" century”, “Meiji period, 1868-1912”; and

d) form sybdivisions,e.g. “Dictionaries”, “Directories”, “Statistics”, “Amateurs’ manuals”.

Many subdjvisions are to be used only with specific headings or with certain categories of headings |e.g.
“Storage —{ Diseases and injuries: Use as topical subdivision under individual plants and groups of plant< LA

few subdivisions, known as free-floating subdivisions, can be added to any or most headings, e.g. “Pictorial
works: Use as a form subdivision under names of countries, cities, etc., individual persons, families, and
corporate bodies and other named entities, such as individual parks, structures, etc., and under classes of
persons, ethnic groups, individual wars, and topical headings”.

When more than one subdivision is appended to a heading, they normally appear in a consistent order, such
as: — Topical — Geographical — Chronological — Form.
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20.2.4 Relationships

The three main types of relationships found in thesauri are also used to structure most subject heading
schemes. They are:

a) the equivalence relationship (indicated by cross-references such as See, See from, or by the tags USE
and UF);

b) the hierarchical relationship (indicated by level of indentation, by typographic devices, or by explicit tags
such as BT and NT); and

c) |the associative relationship (indicated by cross-references such as See also or by the tag RT)

The| nature and functions of these relationships in subject heading schemes arefas dgscribed in
1ISO|25964-1:2011, Clauses 9 to 11.

20.3 Mapping subject headings to and from thesaurus concepts

If a|subject heading scheme lists only simple headings, without enumerating ‘any pre-coordindted strings,
mapping between this scheme and a thesaurus should follow the same. guidelines as for mappipg between
two|thesauri (see Clauses 7 to 11). Extra guidance is needed, however, when compound h¢adings are
hangled.

To |llustrate this section, we shall use examples drawn from<a Subject heading scheme enumerating the
heafings and strings shown in Figure 16.

automobiles

automobiles — brakes

automobiles — clutches

automobiles — clutches — handbooks
automobiles — clutches - maintenance — handbooks
automobiles — handbooks

automobiles — maintenance

automobiles -+~ maintenance — handbooks
brakes

clutches'= maintenance

maintenance

washing machines — maintenance — handbooks

Figure 16 — Some enumerated headings in a subject heading scheme

20.3.1 Mapping from a subject heading scheme to a thesaurus

Thre @
approach should be chosen in the light of the context of the application, taklng into account the arguments that
follow.

a) Map separately each heading and subdivision of the simple and compound headings enumerated in the
source vocabulary, to the target thesaurus.

EXAMPLE 1

The subject heading “automobiles — maintenance” is not mapped as a whole,
but “automobiles” and “maintenance” are each mapped independently to the
target thesaurus.
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c)

70

This approach achieves a consistent and comprehensive mapping of the constituent elementary concepts,
without requiring the syntactic rules of the subject heading scheme to be taken into account. As these
rules can be complex, they might not be easy to apply in an automated system. In this approach,
however, complex concepts expressed as pre-coordinated strings in the source subject heading scheme

are not mapped, even when there is a corresponding complex concept in the target thesaurus. This
result in a loss of precision in retrieval, if the mappings are used to convert index terms and strings.

EXAMPLE 2

Even though the compound heading “automobiles — maintenance” has no direct
mapping, when found as an indexing string it can be converted to a combination

can

of [automobiles™ and "maintenance”. This is unsatisfactory, however, if the target
thg¢saurus incorporates the complex concept “automobile maintenance”. A user
seprching with this thesaurus term will not retrieve relevant items that were
indexed with the compound heading.

In addition to a), also map all the compound headings that are enumerated in the saurce subject hea
schemeg. If possible, map each one to a pre-coordinated concept in the target thesaurus.

pre-cogrdinated concept is not available in the target thesaurus, map the source)string to a combing
of target concepts. See further guidance on compound equivalence in 8.3.

EXAMPLE 3

The subject heading “automobiles — maintenance” is mapped-totthe target
cohcept “automobile maintenance” if it exists in the thesaurus. [fthis does not
ex|st in the thesaurus, the pre-coordinated string can be mapped to the
combination “automobiles + maintenance”, as described in 8:32.

This exXtends the number of complex concepts that-are mapped, but it might lead to inconsistencies
uncertginty. The subject heading scheme might:€numerate the string “automobiles — maintenance”,
a rule gaying that the topical subdivision “maintenance” can be used with any heading representing a
of land| vehicle. Therefore, the string “bicycles — maintenance”, although valid, would not be mapp
only erlumerated strings were mapped to the target thesaurus.

The limitations of both a) and b)yare difficult to overcome without some human intervention
interpregtation at the time of using,the mappings, either for conversion of metadata or for conversio
search|queries.

Map only the subject headings that have actually been used to index a collection of information resou
rather than the whaolé\subject heading scheme. This will have the effect of mapping pre-coordin
strings|not enumerated in the source vocabulary, while omitting enumerated strings that have not
been uped as indexing terms in a local collection of resources.

This agproach offers the following advantages:

ling
f a
tion

and
with
ype
pd if

and
n of

ces,
hted
yet

— human and financial resources do not need 10 be assigned 10 the mapping of subject headings
subdivisions that are unlikely ever to be used for indexing;

— the fact that all and only those subject headings that have actually been used for indexing
mapped to the target thesaurus improves both precision and recall at the time of retrieval.

Its disadvantages are:

and

are

— since compound subject headings constructed by indexers will include many of the same constituent
elements in different combinations, the workload increases and there is a danger of providing
conflicting mappings for the same terms (repeated mapping of the same constituent should be

avoided);
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the result of the mapping process is valid only in the context of a specific catalogu

e, index or

database, and may not be valid for other catalogues, indexes or databases even if they use the same

source subject heading scheme as indexing vocabulary.

Once the complete set of mappings has been prepared by any of the above approaches, it can be used either
to convert indexing terms or to convert search terms (see more discussion in 12.1). If indexing terms are
converted, a thesaurus user will be enabled to access a collection indexed with the subject heading scheme. If
search terms are converted, a user of the subject heading scheme will be enabled to access a collection
indexed with the thesaurus.

20

con
may
cats
sub

Anyj
ava
sho
syn

EXA

WhIn mapping from a thesaurus to a subject heading scheme, the recommended approach-is‘to

e

cepts in the thesaurus, following the guidelines in Clauses 7 to 12. If resources are ‘scarce,
be achieved by mapping only those concepts that have actually been used as index|terms in
logue, index or database. This limitation, however, will cause problems when documents c(
ects are added to the collection and indexed with terms not previously used.

complex concepts in the source thesaurus should be mapped to enumeérated headings
lable. If a suitable pre-coordinated string is not enumerated in the darget subject heading

actic rules provided in the scheme or in accompanying documentation.

MPLE 1

The source concept “automotive engineering” can be mapped to the subject
heading “automobiles — design and construction”, if the rules of the target subject
heading scheme permit the creation of this pre-coordinated string.

Ondg
con
hea
con

Aut

particular document is not reecommended, without human validation or a purpose-built algorithm. F

if th
bee
app
coni
thes

EXA

e the complete set of mappings has beenprepared, it can be used either to convert indexing
vert search terms (see more discussion in 12.1). If indexing terms are converted, a user of
Hing scheme will be enabled to access a collection indexed with the thesaurus. If search

pmated synthesis of subject-headings on the basis of the co-occurrence of terms in the me

"« ” ” ” o

e index terms “handbooks”, “training”, “automobiles”, “clutches”, “gears”, “cleaning” and “cos
n assigned to a document, at least seven of the subject headings listed in Figure 16 are
icable, as well as many others. Without inspecting the document, it is hard to know whi
binations are appropriate. In this case, mapping should be based on the concepts actually f
aurus, not on.cembinations of them.

MPLE 2

If the thesaurus concepts “automobile maintenance” and “costs” have been mapped to

map all the
economies
a particular
vering new

br strings if
scheme, it

ild be created by combining an appropriate heading with one or.more subdivisions according to the

terms or to
the subject
terms are

berted, a thesaurus user will be enabled to access a collection indexed with the subject heading scheme.

tadata of a
br example,
ts” have all

potentially
ch of these
ound in the

“attomobiles  —  maintenance” and  “costs” respectively.the search expression
™ EAd ™

“automobile maintenance AND costs” can be converted to “(automobiles —
maintenance) AND costs”.

Alternatively, if the index terms “automobile maintenance” and “costs” occur in the
metadata of a document, they can be converted to the subject headings “automobiles
— maintenance” and “costs”, but without inspection of the document an indexing string

such as “automobiles — maintenance — costs” should not be concocted.
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21 Ontologies
21.1 Key characteristics and background

21.1.1 General description

The term “ontology” has many different meanings, ranging from semantic data models to the more
philosophically influenced application of categorial and metaphysical analysis of the concepts in a domain. In
computer science, more specifically in the field of knowledge engineering and artificial intelligence, an
ontology is described as “a formal, explicit specification of a shared conceptualization”. This extension by
Studer et §T " of Grubers original formulation in Reference [T8] 15 the definition used in this paft of
ISO 25964.]In the context of data modelling, “ontology” is often interpreted as the use of a formal language to
set out a [formalized representation of a domain of knowledge. Among other tasks, this enables|the
consistency| of knowledge assertions (facts) to be checked against the ontology, and possibly new onhes tp be
inferred. Anfontology and a set of facts (assertions about individuals) together form a knowledge-base.

One of the fundamental purposes of an ontology is reasoning, including generic tasks such.as:
— inferring class membership for individuals;
— inferring relationships between classes and properties; and
— chpcking the consistency of a knowledge base.

EXAMPLE

In the medical field, for example, an ontology of diseases might:
¢ | use measurements of the patient’s symptoms to infer*which disease is involved; or

o | discover that the different symptoms presented by‘two patients were both caused by the same virus.

21.1.2 Scope and role in information retrieval

Whereas the role of most of the vocabularies described in this part of ISO 25964 is to guide the selectign of
search/indgxing terms, or the browsing-of organized document collections, the purpose of ontologies in| the
context of fetrieval is different. Optologies are not designed for information retrieval by index terms or dass
notation, byt for making assertions’ about individuals, e.g. about real persons or abstract things such as a

ile internal navigability is not usually of prime concern, ontologies can have a role in some of the

“gntology” has become popular through its application in the field of computer science (particuljarly
artificial int¢lligence and knowledge engmeenng) from the early 1990s to mean the formal speC|f|cat|on of a
body of know the
development of formal Ianguages for use in descrlblng ontologles and in enabllng automated reasomng (see
also 21.1.6).

In the biomedical domain, some complex ontologies are being integrated with other ontologies in the same or
neighbouring domains and stlll provide results in logic-based reasoning that have correct and useful
correspondence to real life®®. In this domain an ontology, more than any other type of vocabulary, requires
careful analysis of the nature of the real-life entities represented in it. Thus ontologies as computer science
artefacts regain some of the original context of the term “ontology”, a branch of philosophy also known as
general metaphysics, or the science of being.

More recently, the term “lightweight ontology” has been employed in some Semantic Web literature to cover
all sorts of structured vocabularies and knowledge organization systems, including thesauri, classification
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schemes, etc. This terminology is not employed in this part of ISO 25964, since the blurring of distinctions
entailed in the loose use of the term is considered unhelpful. For guidance on the use of SKOS (Simple
Knowledge Organization Systems, see Reference [37]) to publish and link thesauri (and other knowledge
organization systems) on the Semantic Web, see ISO 25964-1:2011, Clause 17.

21.1.4 Vocabulary control

Vocabulary control (as defined in 3.98) is not the specific aim of ontologies. For example, they do not always
take care to disambiguate homographs, as would be expected in thesauri. In ontologies the disambiguation of
terms is less important, since both classes and individuals are uniquely identified by means other than natural
language. However, the usefulness of unambiguous labelling is often acknowledged in the ontology research
litergiture.

21.1.5 Types of ontologies

Ontplogies can be distinguished by (for example) the degree of specificity, the;domain covered or the
application purpose!'®. Thus top-level ontologies distinguish the most general, dopfain-independent categories
of gxistence, while domain ontologies and task ontologies describe, respectively, the classes ip a specific
domain and those for a specific task, sometimes based on top-level ontologi€s:

While these distinctions are not clear cut, the ontologies covered in this part of ISO 25964 are limitgd to formal
domain ontologies having complexity and coverage comparable Ao ‘those of the structured ocabularies
typigally used for information retrieval.

21.1.6 Logics and languages for expressing ontologies

Generally, first-order logic (or a subset) is used for(expressing ontologies. A variety of representation
landguages are available for the description of ontologies. Examples are the Resource Description|Framework
Schema (RDFS)®®, or the Web Ontology Language;(OWL)*® which are recommendations of the World Wide
Welb Consortium (W3C). OWL provides a set-of axioms, which is deliberately limited so thpt tractable
alggrithms for reasoning can be provided.

21.2 Semantic components andrelationships

21.2.1 Overview

Thig discussion of semantic components adopts OWL terminology. The main components to donsider are
clagses, properties, axioms-and individuals (instances). Some other features of ontologies are alsp described
briefly in this clause.

NOTE The illdstrative example in 21.2.9 uses the CamelCase naming convention. UpperCamelCase nofation is used
to denote identifiers of classes, while lowerCamelCase is used for relation identifiers. For human readapility, natural
langliage labels.could be additionally provided according to a specific labelling convention.

21.2.2- Classes

An ontology class is a construct with a set of property constraints that establish the criteria for membership. In
contrast to classification schemes, ontologies use a formal language to express the properties that serve to
define classes explicitly. Thus an ontology can define classes in relation to other classes using logical
connectors or other restrictions. For example a class can be defined as the intersection between two classes
(denoting all individuals that belong to both classes), or as the complement of another class (denoting the
individuals not belonging to another class).
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21.2.3 Properties

Each class

att

“pl

can be described by properties of its members (individuals). Properties can be either:

ributes (e.g. hasTitle, hasMass) to which particular values can be assigned (e.g. 50 grams); or

anetOrbits” in “Earth planetOrbits Sun”; see the example in 21.2.9).

relationships between members of one class and those of other classes (e.g. the relation

The way in which properties are used can be subject to restrictions, e.g. the class “Planet” in the example in

21.2.9 mig

21.2.4 Axioms

Axioms are
axiom can

statements
“hasMass”)

21.2.5 Class hierarchies

Hierarchica
relation img
property co
downwards

21.2.6 Indi

Individuals
They are th
specific per

21.2.7 Assgertions

Assertions,
in particular

are the same or that they have,certain property constraints. Assertions and individuals are generally bro

in as part o
described &
ontology.

21.2.8 Lab

Classes an

t be specified to have only a single value as its “hasMass” attribute.

statements specifying the basis of the classes, properties and other entities in an, ontology
e as simple as a statement that a specific class or property exists. Other examplé€s of axion
describe the properties of a class (e.g. the class “Planet’ is required {o-“have an attri

structure in ontologies is created through sub-class axioms<{between classes. The sub-G
lies that all axiomatic statements of a parent class also apply )to its child classes, such that
hstraints are inherited by all of the children. The sub-class rélation is transitive, i.e. it propag
to all sub-classes.

viduals

are the objects of discourse in a particular domain and are sometimes referred to as instan
e fundamental things that an ontology makes statements about. Examples of individuals a

a particular group of axionis,/are statements about individuals in a domain. The “class assert
, states that an individual\is a member of a class. Other assertions could state that two individ

the ontology application rather than including them in the ontology itself. Nonetheless both ca
y the ontologyAanguage OWL, and the assertions need to comply with the other axioms in

els and-identifiers

0 (properties, as well as individuals, all have identifiers. Although natural language labels are

An
atic
bute

ass
the
htes

Ces.
(€ a

son, a particular printed book, but also abstract things, such as a particular symptom of a clifical
patient, a particular process or event, or a particularroccurrence of a feeling such as love.

on”,
bals
Light
n be
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not

strictly nec
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21.2.9 lllustration of a simple ontology

Tables 13 to 15 show some key features of ontologies. A graphical illustration appears in Figure 17.

NOTE

74

This example is highly simplified in order to show some key features of ontologies in comparison to thesauri.
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Table 13 — Classes of an ontology snippet in the domain of astronomy

Class name Properties/Axioms

AstronomicalObject hasMass: datatype

Planet subClassOf: AstronomicalObject
planetOrbits: some Star

Star subClassOf: AstronomicalObject

Table 14 — Some properties of an ontology snippet in the domain of astronomy

Property name Axioms
hasMass Domain: AstronomicalObject
Range: Mass datatype (in kg)
orbits Domain: AstronomicalObject
Range: AstronomicalObject
InverseOf: isOrbitedBy
planetOrbits Domain: Planet
Range: Star
InverseOf: iSOrbitedByPlanet
isOrbitedBy Domain: AstronomicalObject
Range; AstronomicalObject
inverseOf: orbits
isOrbitedByPlanet Domain: Star
Range: Planet
inverseOf: planetOrbits

Table 15 =~ Examples of individuals (instances) in the domain of astronomy

Instance name Assertions
Earth instanceOf: Planet
planetOrbits: Sun
hasMass: 5,974 x 10°24 kg
Sun instanceOf: Star
isOrbitedByPlanet: Earth
hasMass: 1,989 x 10”30 kg
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Figure 17 — lllustration of an ontology snippet and assertions

In this example, all sub-classes of “AstronomicalObject”, such as “Planet® or “Star”, inherit all propertigls of
their super-rlass. This ontology states that every astronomical object is‘required to have a mass property|and
some astrgnomical objects can orbit another astronomical object. Since “Planet” is a sub-clasg of
“AstronomigalObject”, it can be inferred that a planet has a mass_and can orbit another astronomical object.
An ontology further allows constraints on the use of properfies. Here, by introducing a sub-propegrty,
“planetOrbifs”, the ontology requires all planets to orbit a star.

21.3 Strug¢tural comparison between thesauri and ontologies

One key difference is that, unlike thesauri, ontologies necessarily distinguish between classes and individyals,
in order to gnable reasoning and inferencing.

EXAMPLE

“Earth”|and “planets” might be_two’ concepts in a thesaurus, linked by a hierarchical BT/NT relationship.
Optionglly, the instantial nature. of the relationship could be made explicit by using the tags BTl and NTI.

In an ophtology concerned with-Celestial mechanics, “Planet” could be established as a class, and “Earth” as 4
individyal (since the latter\is”unique in the domain, whereas there is more than one planet). The two could b
linked Ry a class asseftion. The presence of such assertions and axioms allows an individual to “inherit” all th
propert{es of the classes to which it belongs.

® O 5

The concegts-0f\a thesaurus and the classes of an ontology represent meaning in two fundamentally diffdrent
ways. Thespuri’express the meaning of a concept through terms, supported by adjuncts such as a hierarchy,
associated concepts, qualifiers, scope notes and/or a precise definition, all directed mainly to human users.
Ontologies, in contrast, convey the meaning of classes through machine-readable membership conditions.

In a thesaurus every concept has a preferred term to represent it (see ISO 25964-1:2011, 4.1), and often has
one or more non-preferred terms to support comprehensive retrieval. Correspondingly, in an ontology, each
class and individual usually (though not invariably) has a label. While it is possible to assign multiple labels to
the same class, there is not generally any need for preferred nor non-preferred status since providing
controlled access points for indexing and retrieval is not the primary objective of ontologies.

Disambiguation of natural language terms is more of an issue for thesauri than for ontologies. For example, a

candidate term “moon” could have more than one meaning. In a thesaurus this ambiguity should be avoided,
for example by using the plural form “moons” or “natural satellites” to apply to the moons of any planet, and
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retaining the singular proper name “Moon” for the particular satellite that orbits the Earth. If both these
concepts were included in one ontology, they would have different identifiers and so distinct term labels would
not be essential.

As apparent in the example of the planets, the instance relationship used in some thesauri approximates to
the class assertion used in ontologies. Likewise, the generic hierarchical relationship (BTG/NTG, which could
be used in a thesaurus between “planets” and “celestial bodies”) corresponds to the subclass axiom in
ontologies. However, in practice few thesauri make the distinction between generic, whole-part and instance
relationships (see 1SO 25964-1:2011, 10.2). The undifferentiated hierarchical relationship most commonly
found in thesauri is inadequate for the reasoning functions of ontologies. Similarly the associative relationship
is unsuited to an ontology, because it is used in a multitude of different situations (see 1SO 25964-1:2011,
10.3.3) and therefore is not semantically precise enough to enable inferencing.

21.4 Interoperability with thesauri

21.4.1 Use cases

In ather clauses of this part of ISO 25964, the main form of interoperability considered is mappihg, with the
aim| of enabling conversion of search terms and/or indexing terms. In the)case of ontologie$, however,
information retrieval applications that use ontologies directly for indexing are untypical and therefgre mapping
for this purpose will not be considered here. This clause instead considers the following three|use cases,
whi¢h are among the possibilities currently emerging:

a) |reengineering a thesaurus as an ontology;
b) |complementary use of a thesaurus and an ontology; and

c) |hybrid approaches.

21.4.2 Reengineering a thesaurus as an ontology

By exploiting the knowledge implicit in an-existing thesaurus, reengineering aims to create an optology that
can|be used for logical reasoning. In some cases, the reengineering may seek to merge a thesadrus with an
exigting formal upper ontology; the.classes in the merged product being typically drawn from [the original
ontglogy at the upper levels and from the original thesaurus at lower levels.

To gupport reengineering a thesaurus as an ontology, a suitable formal language and other onfology tools
shopld be chosen. The classes and individuals needed for the ontology should be selected from| among the
thegaurus concepts and{optionally) also supplemented by new classes and individuals. This offen involves
changing the hierarchical structure of the thesaurus. The concepts and relationships in the thesaprus should
be ¢xamined, and,reformulated in finer detail where necessary to eliminate any ambiguity prejuficial to the
infefencing needs: of the ontology. It might be necessary to distinguish the different thesaurus [hierarchical
relafionships{. if ‘only the generalized BT/NT relationship is present. Additional axioms and other ontology
features should be added as necessary.

The| resulting reengineered ontology, accompanied by a set of assertions, could enable a rapge of new
applications with inferencing capabilities. However, some of the qualities of the original thesaurus, designed to
support indexers and searchers, might be lost in the process. The effectiveness of the reengineered product in
retrieval cannot be taken for granted.

Before a reengineering project is undertaken, the feasibility of potential new applications involving logical
reasoning should be examined. The likely cost/benefit should be considered; will the cost in time and
resources of reengineering yield sufficient benefit in new applications or improved performance? In some
cases, it might be possible to use an existing thesaurus in combination with an existing ontology, as described
in the use cases below. The cost of reengineering a large thesaurus should not be underestimated.
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21.4.3 Complementary use of a thesaurus and an ontology

Current interest in “Linked Data” has led to many projects (see, for example, the W3C Library Linked Data
Incubator group report[gl) that combine the reasoning power of ontologies with the retrieval capabilities of
knowledge organization systems such as thesauri. (Guidance and use cases for the library user community
are provided in Reference [9]). Examples of the following two scenarios are currently found, and in both of
them Semantic Web standards such as SKOSP"! and OWLP® are very often deployed.

A thesaurus may be used to index items of a knowledge base, in order to support search and/or

browsing of the knowledge base and its ontology. Meaningful reference information for the classes of
the ontology can also be drawn from an accompanying set of documents indexed with the thesaurus.

This type of approach supports a user whose starting point is natural language, rather than
formalized artificial language of the ontology.

m
sh

properties. Typically, the range of certain metadata elements is constrained to the values

pal
infl
tern

EXAMPLE

Cgmplementary use of a thesaurus and an ontology may be mediated by a metadata) element
(also known as a metadata schema). With this approach, the definitions and_atifibutes of

tadata elements should be studied and a model of the application domain develdped. An onto
buld be developed, in which selected metadata elements are established)as classes an

rticular controlled vocabulary, such as a thesaurus. This combination_potentially allows log
brencing at the level of the metadata elements, as well as supporting information retrieval via
ms and concepts of the controlled vocabularies.

the
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na
ical
the

The dg
ORE®]
authori

ta model of the Europeana Data Model (EDM)[ZO], draws on éntologies and metadata schemas such as
, FOAF[Q], and Dublin Core[m, while recommending the use of publicly accessible thesauri and other
y lists for the values to be used with specific metadata elements such as Subject, Creator, etc.

21.4.4 Hybrid approaches
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22 Term

It projects. Consequently this list of use cases is open-ended and new needs and opportunitie

bssible to use selected concepts and.relationships from an existing thesaurus to derive a
thout discarding the original thesaurus. In this scenario, the elements from one or more meta
uld also (optionally) be integrated into the ontology. Such a project involves both reenginee
mentary use of the resultant.ontology. The insights gained from the development work could §
to improvement of the original vocabularies and schemas.

nce of the Semantic. Web and associated ontology tools has stimulated a surge of research

lity can be expected.

nologies
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22.1 Key

characteristics and background

22.1.1 General description

A terminology is a “set of designations belonging to one special language” (see ISO 1087-1:2000, 3.5.1), each

designation

representing a concept by means of a sign, symbol, term or appellation.

Terminological data can be presented in various formats, for example as term banks, termbases, glossaries or

other public

78

ations.
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